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A NEW CANADIAN IRON AND STEEL PLANT. 
By WaLpon Fawcett 


Tue opening years of the new century have witnessed 
the establishment at Cape Breton, Nova Scotia—the 
“front door of Canada” it has been denominated—of 
an iron and steel manufacturing enterprise which it 
is claimed will inaugurate a new industrial era in the 
northerly section of America. This new undertaking, 
which embraces not only all the varied activities at 
tendant upon the mining of iron ore and its trans- 
formation into iron and steel, but even the mining of 
coal, the process of coking, and the securance of lime 
stone, is under conduct by the Dominion Iron and 
Steel Company, a corporation with an authorized cap- 
ital stock of $15,000,000. This company has acquired 
by purchase iron ore property on Great Bell Island 
in Conception Bay, Newfoundland, and limestone quar 
ries on West Bay of the Bras d'Or lakes, but the ad 
ministrative center and the manufacturing plant 
proper is located at the town of Sydney, Nova Scotia 
1 locality which, in the opinion of the promoters of 
the present enterprise, is the most favorable situation 
in the world for an iron industry 

Great Bell Island, the scene of the ore deposits of 
the Dominion Company, is about thirty-five miles from 
St. John’s, Newfoundland, and some four hundred 
miles by sea from the manufacturing plant at Sydney 
rhe island is eight miles in length and two in breadth, 
ind exposed on the cliffs of its northern side are five 
beds of ore, although three of them are so limited in 
xtent as to possess little commercial value. The two 
others constitute the Wabana mine, and of these the 
Dominion Iron and Steel Company is in possession of 
the lower or more extensive section, having paid for 
this holding the sum of $1,000,000 

Experts have pronounced the Wabana one of the 
most remarkable iron mines in the world. The ore bed 
consists of small reguiar blocks of red hematite, most 
of them about four inches long, two inches wide and 


two inches thick These blocks are piled most com 
pactly, making a bed of ore of an average thickness of 
eight feet extending over an area of 817% acres. The 


ore crops out at the surface, and underground opera 
tions are not required In fact, the ore is shoveled di 
rectly into cars on the same general plan that is em 
ployed in the famous “open pit” mines of the Lake 
Superior iron-mining district The ore runs about 54 
per cent iron, and it is estimated that the mine taken 
over by the Dominion Company contains about 28,000 
000 tons above sea level, in addition to a much larger 
quantity in the lower beds 

The north side of Great Bell Island, where the ore 
beds are located, is exposed to northern winds; but on 
the opposite side, where the shipping pier is located 
there is a very good harbor, perfectly sheltered from 
the winds, and with a depth of water ranging from 48 
to 84 feet. The mine is connected with the pier by a 
double-track tramway, which is of two-foot gage and 
two miles in length, and is operated by an endless 
steel cable 15-16ths of an inch in diameter About four 
hundred cars are employed rhere are ten pockets of 
200 tons capacity each, and the height of the dock, 90 
feet, enables a discharge into steamers by gravity 
The chutes for this purpose descend at an angle of 40 
degs. and are moved by counterbalanced winch, the 
operation of which is easily controlled by one man 
The cars are dumped by an automatic tipple, upset by 
the weight of the loaded car, and returned to an up 
right position by cast-iron ounterbalance weights 
hung upon a shaft beneath the floor In loading a 
steamer 200 tons have been discharged from one pocket 
in ten minutes About 6,000 tons of ore is the daily 
mining capacity, and this can readily be handled at 
the shipping docks. It is claimed that for many Year 
to come the cost of mining and loading on vessels will 
not exceed fifty cents a ton 

The fuel resources of the new Canadian enterprise 
ire most extensive The Sydney coal field, which is 
of course, adjacent to the manufacturing site, occu 
pies an area of 200 square miles. This field is owned 
by the Dominion Coal Company; but an affiliation of 
interests has enabled the Dominion Iron and Steel 
Company to secure an option on the lease of this entiré 
property, including not only the coal mines but the 
Sydney & Louisburg Railroad, the rail line which taps 
the district, for a term of ninety-nine years on the con 
dition of paying the fixed charges and six per cent an 
nually on the common stock. It will thus be seen that 
the Canadian iron-makers control areas which con 
tain at a most conservative estimate 2,500,000,000 tons 
of bituminous coal of a very fair grade The coking 
qualities of this fuel have been conclusively demon 
strated, and the company has installed at a cost of 
$1,250,000 a coking plant consisting of foyr hundred 
ovens of the Otto-Hoffman by-product type. These 
ovens, which occupy a most convenient location be 
tween the coal mines and the iron works, are ranged in 
two rows of four batteries, each of which latter con 
tains fifty ovens, and the aggregate capacity is 1,600 
tons a day In conjunction with the condenser house 
and cistern are the necessary coolers, sieve washers 
etc for cooling and cleansing the gas Adjacent to 
the coke-oven plant is the coal-washing apparatus, con 
sisting of raw-coal bins, crushers, and washed-coal bin 
for delivery to the ovens. The capacity ‘of this plant i 
2,400 tons a day 

The sulphuric-acid plant is especially complete, and 
has a capacity of forty tons of acid a day. The equip 
ment, which is thoroughly modern, presents a modifica 
tion of the old chamber system In the manufacture 
of the sulphuric acid, pyrites is used, and of this com 
modity also an adequate supply is found close at hand 
the pyrites mines of Newfoundland being drawn upon 
And finally, giving consideration to the last of the es- 
sentials for iron-making, it may be noted that even the 
limestone for use at Sydney is secured with less ex 
penditure for transportation than is possible at almost 
any other similar plant in the world. The quarry en 
the Great Bras d'Or lakes is at an elevation of about 
300 feet above the level of the lake, and the stone. 
which is marble of particularly good quality, is low 
ered to a crusher by means of a skip-car system with 
a drum at the top, the loaded car hoisting the empty 
The crushed stone is fed by gravity to a two-foot con- 
veying belt, by which it is carried to an open bin at 
the foot of the mountain. The bin is provided with 
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chutes opening upon a three-foot conveying belt, of 
a capacity of 600 tons an hour, which transfers the 
crushed stone to an incline belt communicating directly 
with the loading pier. This also has a capacity of 660 
tons an hour, and a vessel is loaded in three or four 
hours. In addition to this marble quarry the Dominion 
Company has at St. George's River, only fourteen miles 
from Sydney, a dolomite quarry with a capacity of 
1,200 tons a day. 

The steel works proper embrace four blast furnaces, 
ten 50-ton open-hearth furnaces, a 36-inch blooming 
mill with pit furnaces, and a large machine shop aut 
foundry. In conjunction with these is a full ore 
handling equipment and an industrial railway system, 
aggregating some twenty miles in length, for facititat 
ing the expeditious transfer of material from one 
part of the works to another. In the case of a plant 
of the magnitude of that at Sydney an adequate fresh- 
water supply is, of course, a most essentia! requisite, 
and importance attaches therefore to the fact that the 
supply obtained from Sydney River, about five miles 
from the site of the works, is practically unlimited. 
The drainage of an area of 65 square miles is avail- 
able, and whereas the requirements of the works sel- 
dom, if ever, exceed 3,000,000 gallons a day, there are 
in the brick pumping station two duplex, direct-con- 
nected, triple-expansion condensing pumps, each of 
which has a capacity of 3,000,000 gallons a day. 

For unloading the iron ore from the boats in which 
it has been transported from Great Bell Island to Syd- 
ney, there are four hoisting machines or towers of a 
type similar to those in use at St. Lawrence River 
ports for handling coal, each of which has a maximum 
capacity of 1,500 tons an hour. The machines occupy 
positions directly above a superstructure, upon which 
is a double-track system for handling cars. Ore is 
unloaded directly from the boats to shallow bins or 
hoppers, from which it is delivered to hopper-bottom 
cars. The track trestle, previously mentioned, af- 
fords communication between the pier and the stock- 
yard, which is nearly a thousand feet in length and 
capable of holding a six months’ supply of ore and 
limestone for four blast furnaces the stockyard is 
provided with three of the traveling bridge tramway 
machines, such as are used so extensively in furnace 
yards in the United States These machines ‘re in- 
dependent motor-driven, and each has a span of | 
feet. Over the skip pit at each furnace are storag 
bins, from which the raw material is fed directly into 
the skip cars which take it to the furnace 

The stacks of the four blast furnaces are 85 feet in 
height and 20 feet in diameter The furnace shell is 
28 feet in diameter at the mantle, and the bustle pipe 
surrounding the columns is 46 feet in diameter. The 
stoves are of the Cowper type, and have in each in- 
stance a casing 21 feet in diameter and 85 feet high. 
The stove chimneys, which are 9 feet in diameter, are 
200 feet high and are provided with heavy cast-iron 
bases. The engine house contains five pairs of blow- 
ing engines, and in the boiler house adjoining is a bat- 
tery of boilers of 8,000 horse power Pumps with a 
capacity of 6,000,000 gallons per twenty-four hours ob- 
tain their supply from the harbor. The metal from 
the blast furnaces is taken in 25-ton ladle cars to a 
motor-driven, pig-casting machine, which has a daily 
capacity of 1,600 tons or, if desired, the molten metal 
may be transferred direct to the open-hearth furnaces. 

The open-hearth furnaces, ten in number, are of 
the tilting type. They are arranged in a continuous 
row, and metal may be put into the furnace from either 
side, while cold pig or stock may be fed by means of 
two charging machines. The product of the furnaces, 
averaging 1,400 tons a day, is tapped into 50-ton ladles 
from which it is poured into molds set on cars, and 
transferred direct to the stripper building to be de 
posited in the pit furnaces. The blooming mill has a 
35-inch train, and the building is equipped with two 
20-ton electric overhead traveling cranes, which may 
be used for charging or for drawing ingots from pit 
furnaces In connection with the open-hearth plant 
there is a calcining, grinding and mixing plant, of a 
capacity sufficient to furnish all the linings, refractory 
material, et< which may be needed In considering 
the possibilities of the Canadian iron and steel indus 
try, it must be remembered that the Dominion govern- 
ment offers bounties on every ton of pig iron or steel 
produced At present the bounty is $3 a ton on pig 
iron made from native ore and the same amount 
on steel; but the amount of this bounty will be gra:!u- 
ally reduced until in 1907 it will be but 60 cents u ton 
on each of the commodities mentioned. 





THE USE OF BALLOONS IN WAR. 
By Eric H. Stuart Bruce, M. A. 


Tue object which stimulated the practical invention 
of the balloon was its use in war. I say practical in 
vention, because in theory the balloon dates back as 
far as the elucidation of the principle of the pressure 
of fluids by Archimedes of Syracuse But it was its 
use in war which fired Montgolfier, the paper-maker of 
Annonay, in 1773, to fill his paper bags with heated air, 
and Charles, the Parisian, in the same year, to eclipse 
the fame of the former by the invention of the gas 
balloon 

Ten years after the experiments of Montgolfier and 
Charles, balloons were first used in warfare by the 
French government for the very same purpose as that 
for which they have been used in the South African 
war, viz., for taking observations of the position and 
movements of the enemy 

It was Guyton de Merveau who first suggested their 
use to the Committee of Public Safety, and the first 
experiments were so successful that a regular company 
was formed, called “Aerostiers,” and the School of 
Ballooning established at Meudon. The picture on the 
screen represents the operations of the Aerostiers. 
The first military balloon made was called the “En- 
treprenant.” This was used at the sieges of Maubeuge 
and Charleroi, also at the battle of Fleurus. On this 
latter occasion it is recorded that the balloon remained 
in the air ten consecutive hours, every movement of 
the enemy being seen and signaled It was again 
used at the siege of Mainz. In 1796 the French gov- 
ernment manufactured some more war balloons, which 
were sent to the armies of Diisseldorf and Stuttgardt. 
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Altogether, it would seem that better work with cap. 
tive observation balloons in war was done at that early 
period than during the whole time which elapsed be. 
tween those wars and the South African campaign. 
This, without a doubt, forms the greatest object-les.- 
son of the use of captive balloons in war on record 

It was Napoleon the Great who disbanded the two 
balloon companies which had been formed, closed the 
school at Meudon, and sold the balloon material. Car- 
not used a captive balloon at the siege of Antwerp in 
1814, and another was used in 1859, on the eve of Sol 
ferino. In the civil war in America, a regular balleon 
service was organized, as also in 1866, in the war be. 
tween Paraguay and Brazil. During the siege of Paris 
in 1870-71, the use of free balloons in war was success. 
fully demonstrated, and to this use 1 will later espe 
cially refer. Since that date military balloon estab 
ishments have been founded in most European armies 
and in America. Balloons were used by the French in 
the Tonkin expedition of 1882, and at Bac-ninh and 
Hoang-ho in 1884. In the Madagascar expedition, in 
1895, a balloon party was taken out, though no actual 
use appears to have been made of the balloon in that 
campaign. It is, I think, not generally known thit 
before the present South African campaign the balloon 
was used in South Africa in 1884, when the late Co! 
Esdale and Major Trollope made several ascents in the 
now historic “Mafeking.” 

There could have been no better opportunity for di 
playing the value of the balloon as an adjunct of war 
than the fierce campaign which has been in progre:s 
in South Africa Its use in one position alone, that 
of Ladysmith, has justified the expenditure that ou: 
government has sanctioned in forming what is wu 
doubtedly the first military balloon equipment in the 
world. To reconnoiter the enemy is the principal u: 
to which balloons are at present applied in the Bri 
ish army. Critics may, perhaps, have wondered wh 
other developments of balloons have not been evolve 
by our national aeronauts: why, for instance, ther 
have not been experiments with navigable balloons, o 
rather balloons so far navigable as to combat ver 
light winds, as did Capts. Krebs and Renard, in 1885 
with their balloon “La France,” or M. Santos-Dumon 
with his “No. 6,” last summer. But we have not fa 
to look for reasons for the omission of the endeavo 
to extend the balloon service beyond mere reconnoite1 
ing. It must be remembered that the balloon sectior 
of the British army as it exists to-day is of com 
paratively modern date, that a few years ago th: 
balloon service in our army was only represented by 
balloon committee, who were much handicapped by th: 
slenderness of the grants they received for carryin: 
out their expensive experiments. During the year 
1885 and 1886 so much skepticism as to their utility 
existed that fears were entertained by some as to the 
ultimate position of the British war balloon. But the 
power of individuality saved the situation. Fortu 
nately for the balloonists, the Inspector-General of For 
tifications at that time was Gen. Sir Andrew Clarke 
It was his keen-sightedness that foresaw the day when 
the country would need her balloon eye. It was hi 
enthusiasm that won for the aerial experiments faire 
consideration and ampler funds, until repeated experi 
ments on field-days and in maneuvers gradually dis 
pelled prejudice and skepticism, and secured for th 
balloons a decisive recognition. When more adequete 
grants first came to hand it was expedient to expend 
them on mere necessaries, for instance, to replace the 
sheds in which the balloons were made and stored at 
Chatham by the spacious factories and balloon-house 
now erected at Aldershot. The experts, in concentrat 
ing their past efforts on one important and practical 
branch of military ballooning, and making that as 
perfect as possible with the means at their disposal 
displayed wisdom, though doubtless they will not hesi 
tate to extend their efforts to other branches of bal 
looning, provided they are amply supplied with the 
inews of experiment. 

Perhaps the strongest point concerning the national 
halloon equipment is the material out of which the 
balloon is constructed, viz., gold-beaters’ skin. The 
adoption of this material was nothing short of a 
stroke of genius on the part of Col. Templer and the 
other officers associated with the balloons, and on the 
fact of its adoption depended the success of the bal 
loons in the South African war. For some time past 
toy balloons had been made of this material, and sold 
in abundance by opticians; but to our government be 
longs the honor of making large balloons, to carry 
passengers, of this material. A fine photograph of the 
British goldbeaters’ skin balloon is before you on the 
screen. Next you see the balloon in midair. Balloons 
made of goldbeaters’ skin have the advantage of re 
taining the gas much longer than balloons made of 
varnished silk or cambric, for there is no varnish in 
the market that is so successful in retaining the sub 
tle hydrogen, or near the mark in accomplishing this 
There is a tradition on the Continent that, in the early 
days of ballooning, there was a fairly gas-proof var 
nish, and that the secret was lost. If so, the chemist 
may do a real service to aeronautics in re-discover 
ing it. Another advantage of goldbeaters’ skin bal 
loons is that they do not easily heat, while the ordi 
nary cambric balloons are notorious for heating or 
getting sticky. The former can be used with much 
greater safety in hot climates. In the issue of the 
Aeronautical Journal for October, 1899, extracts from 
the official report of Lieut.-Col. J. E. Maxfield, United 
States Volunteer Signal Corps, to the Chief Signal 
Officer United States, are quoted, under the title “War 
Ballooning in Cuba” (p. 83). It is related how the 
United States Corps, when they wanted to use the old 
balloon after the landing of troops at Daiquiri, found 
that the extreme heat had softened the varnish so 
as to cause the parts of the envelope to stick together, 
with the result of scorching, which rotted the balloon. 
This scorching is almost an every-day occurrence with 
balloons made of varnished silk or cambric if they are 
packed up without attention. Their manipulation re- 
quires the utmost care, which in transport cannot al- 
ways be afforded. Even during manufacture an ordi 
nary varnished balloon may burst into flame if the 
weather is fairly hot and the ventilation of the factory 
insufficient. I have myself seen the partial destruc- 
tion of a balloon of 100,000 cubic feet capacity in a 
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few moments during its manufacture on a warm, 
spring day, in too confined a space. A third but all- 
important advantage of the goldbeaters’ skin balloon 
is its extreme lightness compared with balloons made 
of other materials. Here I have a small balloon made 
of goldbeaters’ skin. If this balloon was made of ordi- 
nary material, varnished cambric, the gas contained 
n it would not lift its own weight; make it ten times 
the size, and it would remain a dead weight; but made 
f this light material, it rises to the ceiling of the 
oom. Thus the use of goldbeaters’ skin secures a 
much smaller-sized balloon for a given lifting power 
than does varnished cambric or silk. In reference to 
he report above quoted, Lieut.-Col. Maxfield came to 
the conclusion that balloons employed in military 
reconnaissance should be at the least 18,000 cubic feet 
apacity; but our British war balloon can be only of 
10,000 cubie feet capacity, and thoroughly efficient. 
‘he reduction in the size of the balloon by the use of 
voldbeaters’ skin does not only reduce the size of the 
balloon, but also the weight of the balloon equipment. 
when cylinders of compressed gas are taken out to the 
field of operation, for filling the balloons. According 
te figures quoted by Lieut. Jones, in a lecture he de- 
ivered at the Royal United Service Institution, the 
balloon of 10,000 cubie feet capacity would require 
only about 84 steel tubes to fill it, each of these being 
ibout 8 feet long, and 5% inches in diameter, con- 
taining 120 cubic feet of gas, and weighing 70 pounds. 
if, on the other hand, a balloon of 18,000 cubic feet is 
used, as is officially recommended in the United States, 
the number of tubes required would not be far short of 
double the number 

A fourth advantage of the goldbeaters’ skin balloon 
is strength. At first sight the material may seem too 
ivagile, for most persons are familiar with goldbeaters’ 
kin as the thin, transparent plaster which is used for 
a cut finger. But the desideratum of strength is ob- 
tained by combining layers on layers of the substance 
to any desired thickness. 

The system adopted by our government of compres- 
sing the gas in steel cylinders, and taking them to the 
place of operation, is undoubtedly handier than filling 
the balloons direct from the manufacturing apparatus, 
and by the cylinder method it can be done with far 
greater speed. To show how easily and quickly a bal- 
loon can be inflated from a cylinder, I will fill this 
small balloon before you. 

As regards the actual operations with the balloons in 
the South African campaign, speaking as a civilian 
in the presence of military experts, I wish it to be 
distinctly understood that I speak under correction 
To the best of my powers, I will put forward a few in- 
stances when I believe the British war balloon was of 
inestimable value. Before making these remarks, | 
will show you an excellent photograph of a balloon 
convoy crossing a river in South Africa, taken by S. 
W. Maxwell, of the Standard. 

It was the Second Balloon Section that went to 
Ladysmith, and got up just in front of the sailors. 
The balloon observations were carried out at Lady- 
mith as long as the balloon and gas lasted, which was 
about 27 days It has been said that our naval guns 
saved Ladysmith, but it must be remembered that they 
owed much of their success to the observer in the 
captive balloon. From his elevated position he could 
locate the Boer guns, and direct the operations of the 
British artillery with an unerring precision. A littl 
to the right, or a little to the left, was often the mes 
sage telephoned down to earth, and that little made 
all the difference in the accuracy of the artillery fire 

The presence of the balloon withdrew all the Boer 
fire on to the aerial target, so difficult to hit. Several 
balloons were, however, absolutely destroyed by shell 
fire. Once, | am told, a balloon was burst at Lady 
smith when at a great height, and had a very quick 
run down Regarding the question of the chances of 
a balloon being struck by the enemy, practical experi 
ments at Lydd showed that a balloon may be almost 
riddled with bullets in its lower portion and remain 
in the air, owing to the upward pressure of the hydro 
gen zas. Some of the balloons at Aldershot that were 
returned from the war, show signs of the bullet per 
foration. 

Here I have a small captive balloon I perforate 
it over and over again in its lower portion. These 
holes correspond to so many bullet-shots in it, yet 
it does not fall, but remains in the air. Artillery fire 
is more formidable; but it is not very easy to hit a 
balloon when at all high up, as it is difficult to estab 
lish the distance between the balloon and the gun, as 
well as not* easy to obtain the required elevation of 
the pieces. In experiments at Lydd a 13-pounder field- 
gun was turned on to the balloon when it was 1,000 
feet high at a range of 400 yards, and the balloon was 
not struck till the seventeenth shot. At Ladysmith, it 
is true, the Boers had the advantage of having the gun 
they usually used against the balloon posted on Um- 
bulwana, a hill nearly 1,000 feet high, but all the same 
I am informed that they had a habit of firing on the 
balloon almost exclusively when it was at a short dis- 
tance from the ground, some twenty to sixty yards 
elevation, on its ascent and descent. It was then more 
easy to get the range. 

Capt. Philip's balloon section also accomplished mag- 
nificent work with Gen. Buller at Colenso, and up the 
Tugela River. At Spion Kop, it discovered that our 
army was going to march into a death trap. On re- 
flecting on the narrow escape of a great disaster 
averted by the balloons at Spion Kop, the thought 
forces itself upon the mind, What would have happened 
had it not been for that happy aerial observation at 
that critical moment? What might have been the ef- 
fect of depression on our army, and exhilaration on the 
part of the Boers? I will not go so far as to hint that 
Ladysmith might have fallen, for the history of the 
sieges of Ladysmith and Mafeking show how difficult 
it is to find the limit of British endurance. But I will 
say that this brilliant achievement of the balloonists 
facilitated the relief of the hard-pressed garrison: 
Capt. Jones’ section went up with Lord Methuen on 
Modder River and the observations continued every 
day. In the opinion of experts there was not a single 
cay that they were not absolutely of the highest im- 
portance. Lord Kitchener also used balloons, and it is 


stated that through information obtained by them the 
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British army was enabled to march on to Pardeburg. 
At Pretoria too the balloon rendered the greatest serv- 
ice. It located the whole position and no chance was 
given for the enemy to escape. On this occasion the 
balloon worked for five days continuously and was 
shot in several places. Major Blake’s section went to 
Mafeking, and there one of the most brilliant balloon 
exploits of the campaign was accomplished at Four- 
teen Streams. By the balloon observations taken at 
that point the Boers were prevented from relieving 
Fourteen Streams. In this case the balloon was 
worked for thirteen days continuously with one infla- 
tion. This was the best possible test of the efficiency 
of the retentive power of the goldbeaters’ skin bal- 
loons. Much is said at the present moment about the 
backwardness of the British nation in aeronautical 
matters. In answer to such statements, I would ex- 
press my opinion, that at the present moment, no 
other nation in the world could have produced a bal- 
loon of the same size, that could have thus worked for 
thirteen days with one load of gas I am able to 
show you, by the kindness of Messrs. Underwood and 
Underwood, two very good photographs of the British 
war balloon at the front. The first shows Lord Rob- 
erts’ army marching toward Johannesburg, the 84th 
battery and balloon corps, the second the balloon ready 
to ascend for observation with Lord Roberts’ army ad- 
vancing on Pretoria. 

The nature of the climate and country in South 
Africa afforded some conditions that were favorable 
to the working of the balloon, others that were un- 
favorable. A favorable condition was the translu- 
cency of the atmosphere. <A correspondent in the 
Graphic pointed out that the translucent South Afri- 
can atmosphere peculiarly lent itself to balloon ob- 
servations; that in maneuvers in England the range 
of a balloon’s effective vision at a height of 1,000 feet 
is not more than seven or eight miles, whereas in 
South Africa it is ten or twelve miles. A disadvantage 
of the climate would appear to be the strong winds that 
blow frequently and often in gusts. Wind is the bug- 
bear of the captive balloon, and limits its general use. 
I may mention that as an attempt to increase the num- 
ber of days upon which a balloon may be worked, the 
Germans invented the drachen or kite balloon, which 
is supposed to resist strong winds. The balloon is 
eylindrical, with hemispherical ends, and is attached 
to its cable like a kite, so that the wind acts to lift and 
not depress it. The cylinder is divided by a diaphragm 
near its lower end into two chambers, the upper and 
larger one being filled with gas, while the lower cham- 
ber by means of a valve opening inward receives the 
pressure of the wind which presses against the dia- 
phragm and preserves the sausage-like form of the 
balloon in spite of leakage of gas. Another windbag 
incireling the bottom of the air-chamber serves as a 
rudder, and latent fins or wings give stability to the 
balloon about its longer axis. It would, however, be 
necessary that a series of comparative experiments 
should be carried out on the same days with spherical 
and sausage-shaped balloons before forming a definite 
opinion as to the advantage of the latter. At any 
rate the military experts in this country have not 
thought it advisable to discard the spherical balloon. 

In South Africa, besides ordinary windy weather, 
there are frequent whirlwinds, or, as they are called, 
“devils.” It appears that more than once the balloons 
were caught by these. A somewhat disadvantageous 
circumstance was the heights that had to be traversed. 
On the march to Pretoria there were hills 6,000 feet 
above the sea level. To make an observation on these 
hills the balloon had to ascend to some 2,000 feet, 
making the barometrical height 8,000 feet. This was a 
strain on the buoyancy of the balloons, and, in fact, 
they worked very near their possible limit. 

Throughout the campaign the Boers absolutely 
dreaded the far-seeing eye of the balloon so opposed 
to their system of warfare. One of their prisoners is 
reported to have said, “If ever we catch the man in 
the balloon we'll make mincemeat of him. He is the 
one which does us the most harm. We could not 
move, we could not creep from one stone to another 
but he pointed us out, and we'll pay him out for it 
if we lay hands on him.” I may mention, what I be- 
lieve is not generally known, that the Boers had an 
offer from a foreign country, to be supplied with war 
balloons, but they refused the offer, saying that they 
would not know how to manage them if they had 
them. I should mention, that during the critical pe- 
riod of the war, the whole strain of supplying the 
balloons to the seat of war fell upon Major F. C. Trol- 
lope, who was in superintendence of the balloon fac- 
tory at Aldershot. One of the greatest testimonies of 
the skill and resourcefulness of this officer was, that 
though the crisis in China came in the middle of the 
exigencies of the South African campaign, and ne- 
cessitated a supply of balloons for that country also, 
he was still able to send a show balloon section to the 
Jubilee in Australia. 

There is a use for the captive balloon in war be- 
sides observation, viz., for signaling. It has been my 
privilege to invent a system of balloon signaling, and 
to supply the apparatus to the British, Belgian, and 
Italian governments, and I feel that it will be legiti- 
mate for me to say a few words upon this system, for 
the reason that, as far as this invention is concerned, 
commercial considerations have not been my direct 
aim. If the results of my experiments prove of use 
to the British Army in an emergency, that will be my 
reward. 

The advantage of signaling from a balloon is the 
altitude obtainable. Any system of signaling can be 
used from the car of an ordinary captive balloon, such 
as flag or lantern signaling; but signaling from the 
car of a balloon necessitates the use of a balloon of 
not less than 10,000 cubic feet capacity, and a balloon 
of such a size entails the bulky transport of cylinders 
of compressed hydrogen gas. This fact limits the 
practicability of signaling from an ordinary balloon. 

Some few years ago it occurred to me to apply elec- 
tric flash signaling to a captive balloon so that the op- 
erator and most of the apparatus may remain on the 
ground. In this system, since the weight of the car 
and operator is abolished, the balloon can be of such 
a size as to be portable, quickly inflated, and easily 
manipulated. The details of this system are well 
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In the interior of the balloon made of 
translucent material are placed several incandescent 


known. 


electric lamps. These are in metallic contact with a 
source of electricity on the ground. In the circuit on 
the ground is an apparatus for making and breaking 
contact rapidly. By varying the duration of the flashes 
of light in the balloon it is possible to signal accord 
ing to the Morse or any other known code. Here I 
have a model signaling balloon in mid-air. I depress 
my signaling key, and the balloon appears like a globe 
of fire. By varying the duration of this globe of fire. 
by long or short depressions of my key, I can signal 
a sentence according to the Morse or any code. On 
the switchboard which contains the signaling key 
there is an arrangement by which the lights can be 
continuously switched on thus. The continuous illu 
mination has its uses in war. It can be used as a pre 
concerted signal, or as a point light to concentrate 
troops at night to a given place. 

The picture now on the screen represents the sig 
nalers of two friendly military forces shut in by 
high mountains. It shows how limited is the useful 
ness of ordinary visua! signaling which depends upon 
some vantage point for altitude. It shows, I think, 
how valuable in such a case is the electric signaling 
balloon. I will ask whether this picture does not 
fairly represent the conditions realized sometimes in 
the South African campaign when failure of means 
of communication was the cause of disaster. Certain 
examples of the want of means of communication in 
the war emphasized in my mind the necessity of ex 
treme mobility for the appliances of a signaling bal! 
loon so that the apparatus might be conveyed, if pos 
sible, by a few men. To meet this need I designed the 
emergency signaling balloon. Compared with an or 
dinary balloon transport, I have always described my 
ordinary electric signaling balloons as portable. Be 
fore you is a picture of a signaling balloon of 18 feet 
diameter taken at the Cork military tournament. This 
has a gas capacity of 3,000 cubic feet, and it requires 
30 tubes of compressed hydrogen to fill it. But the 
emergency balloon is so portable that it can go wher 
ever the signalers can go, and yet will supply the 
means of obtaining a considerable altitude for the 
signals. To accomplish this I have approached the 
impossible as far as I have dared, and in some parts 
of the apparatus strength and durability have had to 
be sacrificed to lightness However, if a whole bat 
talion could be saved by the use of an emergency 
balloon this sacrifice would be justified, even if the 
balloon could only be used for a few times. This, 
however, would not be the case, as the balloon could 
be used a number of times. To obtain lightness in the 
emergency balloon I employ goldbeaters’ skin instead 
of varnished cambric, with the material of which only 
arger signaling balloons were made. Then the metal 
aluminium, the density of which is only 20.6, helps 
us to obtain portability, for we can make the ladder 
frame on which our lamps are suspended of this ma 
terial. Mobility is also afforded by improvements in 
electric storage batteries, which are thereby rendered 
very portable. These two small batteries contain six 
cells in each, and I will just show you how brilliant a 
light it is possible to get with the two batteries, which 
can be carried one in each hand. Such a battery as 
this would supply power for intermittent signaling 
for weeks. In such cases, where batteries are not 
available, I should propose the use of a portable hand 
dynamo. From this table dynamo I can produce an 
electric light, and a little exaggeration of this would 
provide us with power. I reckon that the smallest 
possible size for an emergency electric signaling bal 
loon to be useful, would be seven feet diameter. Thi 
would lift a light cable, and the lamps a few hundred 
feet, and only require gas cylinders 120 cubic feet ca 
pacity for its inflation. There would therefore be no 
difficulty about its transport A better size, giving 
more useful lifting power, would be eight feet diam 
eter; I consider that the emergency signaling balloon 
might be even ten feet diameter, without the trans 
port being impracticable in places inaccessible to 
wagons. 

It has sometimes been urged that the signaling 
balloon is only of use in absolutely calm weather 
The view upon the screen contradicts this statement 
It illustrates the use of the electric signaling balloon 
in half a gale of wind, on the evening | carried out 
the experiments at the Stamford Bridge Grounds, in 
the presence of H. S. H. Prince Edward of Saxe Wei 
mar and a number of military and naval experts of 
various nationalities. This I accomplished by the 
liberal use of guy ropes. Some of the government 
trials of my signaling balloons have taken place in 
very unfavorable weather conditions, for instarce, on 
the occasion of the trial of the balloon in connection 
with the signaling department at Aldershot, in Jan 
uary, 1885, there was a snowstorm and a mist. A 
party of signalers was stationed three miles from 
the camp, and in spite of the mist and thickly falling 
snow, the signals were read and answered. This was 
a remarkable test, because the balloon on its descent 
was found to be crystallized, and much of the light 
must have been obscured, first by the falling snow 
and second, by the crystalline coating on the balloon 

There are some details of the system on the lectur« 
table which may be of interest. Here is the ladder 
shaped holder of lamps which is placed in the larger 
size signaling balloon. This is the lighter aluminium 
frame for use in the emergency balloon. This is the 
signaling key I first made with platinum rubbing con 
tacts, and this the later form of key with removable 
carbon contacts for use with heavy currents. Here we 
have the arrangement for suspending the lamps out 
side the balloon, a plan I adopted in foggy weather 
This is the special holder of lamps placed inside the 
great electric balloon of 100,000 cubic feet capacity 
which I made some years ago for the Crystal Palace 
Company. 

The free balloon has its use in war, as well as thr 
captive one. At the time of the siege of Paris, this 
was demonstrated most efficiently. At the time when 
the Parisians found themselves cut off from all ordi 
nary means of communication, there were only a few 
balloons in Paris, but the successful escape of some 
aeronauts in them was encouraging enough to estab- 
lish an aerial highway involving a more wholesale 
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manufacture of balloons than has been accomplished 
before or since that period; the disused railway sta- 
tions were converted into balloon manufactories and 
training schools for aeronauts During four months 
66 balloons left Paris, 54 being specially adapted for 
the administration of post and telegraph, 160 persons 
were carried over the Prussian lines, 3,000,000 letters 
reached their destination, 360 pigeons were taken up, 
of which only 57 came back. These, however, brought 
back 100,000 messages 

The utility of a free balloon in war would, however, 
be largely increased if it could be steered against a 


wind of considerable powet Aerial warfare in nav- 
igable balloons is the prophecy of the poet. Tenny- 
son has written of “the nations’ airy navies grappling 
in the central blue.” But science as yet has not pro 


duced a navigable balloon capable of fulfilling this 
vision of fancy, and even if it had it is probable that 
an international convention would prohibit the dis 
charge of explosives from aerial vessels, “the rain 
of ghastly dew,” as being too barbarous even for mod 
ern warfare. Though I do not wish to speak in de 
fense of such a system of warfare, yet I would ask 


When we examine the wind forces overcome, in the 
Santos-Dumont’s experiments, we find they amounted 
to about 4% to 5 meters per second, an advance of a 
meter and a half per second on the experiments of 
Capts. Krebs and Renard in 1885. But it must be re- 
membered that the latter had only 9 horse power, 
whereas the former had 20 horse power. 

With present knowledge, a balloon can be steered in 
calm weather, but the question how to navigate it in 
any wind is absolutely unsolved. This working model 
shows you the principle of a navigable balloon. In 
the calm air of this room, by means of its rudder and 
screw, we can navigate it where we will. To further 
the solution of the problem of a navigable balloon, 
capable of being useful in war, careful quantitative 
experiments will be more useful than any number of 
the more sensational journeys under the conditions of 
money prizes in which the scientific desiderata are 
not sufficiently taken into account. When I say this 
I do not belittle the work of such heroes of aerial navi- 
gation as M. Santos-Dumont. By his bravery and per- 
severance he has winged the petroleum motor, and 
shown possibilities for the future. But in the future 
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progress compared with former types. The “Cyclon” 
motocycle of the Maschinenfabrik of Franz Huettl, of 
Erlau, has a small motor, fitted with two little fly 
wheels, on the fork of the front wheel, handy for the 
operator. At the same time this arrangement allows 
the omission of the cooling apparatus, for the strong 
draft caused in riding is sufficient to cool the cyl- 
inder. This kind of installation naturally reduces the 
weight of the motor; it varies from 32 to 35 kilo- 
grammes. The above-named motocycle differs from 
that of the firm of Laurin & Klement, of Jungbunzlau, 
in that the motor of the latter is fastened in the frame 
between the wheels, a construction which is still fol- 
lowed by most of the motocycle makers. 

As regards types of different autos, almost all sys- 
tems from the elegant bridal carriage to the beer 
wagon and truck of the heaviest construction were 
represented. There are the automobiles of the Biele 
felder Maschinenfabrik, formerly Duerkopp & Co., 
which are fitted with one, two and four-cylinder mo- 
tors of four-cycle type, the cylinders being screwed 
singly upon an oil and air-tight casing. The inlet 
valves work automatically, while the exhaust valves are 
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whether torpedo warfare, which is generally accepted, 
is not equally uncivilized? jut if never used as a 
floating battery, a balloon that could navigate the air 
against even a moderate breeze would be a great ad- 
vantage to an army for scouting purposes Briefly 
let me describe the principal attempts to produce a 
navigable balloon, and show you some illustrations of 


the various types. Giffard, in 1852, was the first to 
make a navigable balloon of elongated form in which 
the motive power was steam, a very light engine and 
boiler working a screw 12 feet in diameter, as shown 
in the picture. He ascended in this balloon on Sep 
tember 12, 1852, on a very windy day and did not 
attempt to struggle against the wind In 1883 the 
brothers Tissandier constructed an elongated balloon, 
the screw of which was worked by an electric motor, 
and claimed that they held their own against a wind 
of three meters a second In 1885 Capts. Krebs and 
Renard experimented with their fish-shaped balloon 
“La France in which the motive power was also 


electricity, and with this balloon they made five return 
journeys out of seven ascents, and combated a wind 
force of from 3 to 314 meters per second. In 1889 
Count Zeppelin built his vast airship, composed of 17 
separate balloons, held together by an aluminium 
framework 4 snapshot of this balloon in midair is 
shown you In this the motive power was provided 
by two Daimler motors of 16 horse power working four 
small screws of 44 inches diameter. But this airship, 
probably for the very reason of the smallness of its 
screws, did not excel the performance of Capts. Krebs 
and Renard in 1885. In 1901 M. Santos-Dumont made 
his famous voyage round the Eiffel Tower with hi 
No. 6 navigable balloon, the screw of which was 
worked with a 20 horse power petroleum engine. 
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the problem must be more seriously attacked than for 
the purposes of sport. The time has arrived for the 
endowment of aeronautical research. In conclusion, 
may I express the hope that before long the British 
nation will apply to aeronautics some of its engineer- 
ing skill, and launch into the air a navigable balloon 
which will be able to overcome a sufficiently strong 
wind to add to the resources of our national defenses. 


THE LEIPSIC AUTOMOBILE SHOW. 


Tne recent exhibition of automobiles, etc., in the 
“Krystallpalast,” at Leipsic, may be considered as the 
most complete of its kind, notable not only for the 
number, but also for the great variety of the types 
on exhibition The number of types has increased, 
because well-known firms, such as De Dietrich & Co., 
Panhard & Levassor, Benz & Co., Cudell & Co., etc., 
have replaced their original models by new ones, and 
at the same time many new firms have sprung up, 
some of whom are already represented by excellent 
constructions. In the running gear of the firm of W. 
Schoenst, of Kassel, and also that of Dr. Klingenberg, 
the customary change speed gearing, now serving as 
a reserve, is replaced by expansible disks, after 
the American pattern, whereby the entire starting 
mechanism is simplified in a manner not heretofore 
considered possible A general tendency to simplify 
the construction is perceptible, not only in the case of 
the above-named motor, but with most of the types 
exhibited. The aim for greater simplicity of the run- 
ning gear, as well as of the motor and the starting 
mechanism, may be considered the _ characteristic 
feature of the exhibition. This is especially apparent 
in the motocycles, which actually show a remarkable 


ADLER AUTO NO. 3 A (TONNEAU) FOR FOUR PERSONS. 


actuated by cams. All the larger motors have cen- 
trifugal governors. The number of revolutions va- 
ries from 800 to 1,000 per minute, but can, if necessary, 
be increased to 1,500. The ignition is accomplished 
by an electric spark, the cooling is by water, which is 
recooled in a coil with ribs. A small pressure pump 
sucks the water from a reservoir and leads it to the 
parts to be cooled, from which it will return into the 
recooling ‘apparatus, and from there again to the res- 
ervoir. The steering, even in the case of beer wagons, 
is performed from the driver’s seat, and the vehicle 
can be run at three or four different speeds. Besides, 
a reversing contrivance is present, which renders it 
possible to back up the auto in the customary way. 
The gear is such that speeds up to 60 kilometers can 
be attained, if desired. The Allgemeine Automobil- 
gesellschaft, of Berlin, is represented by a “tonneau,” 
system Dr. Klingenberg, for four persons. The mo- 
tor, which is covered by a casing, as well as the auto 
itself, gives the impression of elegance and careful 
construction. Steering is performed in the same man- 
ner as for the Duerkopp auto—from the seat of the 
driver. Particularly prominent is the exhibit of the 
firm of De Dietrich & Co., of Niederbronn, which 
among other objects, shows an omnibus for six or 
more persons. The body of this omnibus exhibits 
more or less the same design as that of the well- 
known variety drawn by horses, and as regards mo- 
tor and running gear the usual style of the firm is ad- 
hered to. As a special object this firm has placed on 
exhibition the victor in the race between Leipsic and 
Wurzen. We may next name the firm of Benz & Co., 
of Mannheim, represented by their patented automo- 
bile, named “Ideal,” for three persons. This carriage 
is driven by a benzine motor of 3 to 4 horse power, 
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on” the power being transmitted by belts to a counter- in the customary manner. A very elegant auto with 1,600 revolutions per minute. The carbureter em- 
- of shaft with differential gearing, and from there by four seats, tonneau shape, is shown by the Compagnie ployed works on the spray system. 
fly chains to the back wheels. A worm with pumps ef- Belge de Vélocipédes, of Liege; the same is also char- The Adler motor carriage No. 3a may likewise be 
the fects the cooling of the cylinder, while steering is acteristic in that the lower and upper frames can be regarded as characteristic of its purpose. The ve- 
aie performed by a patented contrivance of precise action completely taken apart. The motor is, of course, firmly hicle contains seats for four persons, a 44% horse 
ng power motor, with cooling device by water, and is ar- 
ny) ranged for three speeds of 614, 14 and 27 kilometers, 
the as well as for running backward at a speed of 4.5 kilo- 
ilo- meters. The motor is attached in the front part of the 
om auto and is accessible from all sides. rhe water is 
au, recooled by ribbed copper pipes, a slow-acting geared 
me pump with hard nickel-toothed wheels keeping up the 
rol- circulation of the water. Electric ignition is employed 
the transmission of power from the motor being by 

vS- friction clutches and axle; the belts and chains usu 
ser ally employed are omitted. The rear-wheel axle is 
ore fitted with the double driving mechanism, transmit 
le ting equal power to both wheels. On the inside of the 
‘0. rear wheels are powerful friction band brakes, which 
:o. actuated by a handle, can bring the auto to a sudden 
ed standstill on any ground 4 third strong band brake 
let for foot power acts directly upon the transmission 
re , mechanism beneath. 

Worthy of mention are the light alcohol autos of 


the firm of Fritz Scheibler, of Aix la Chapelle. They 
are fitted with 3 to 4 horse power motors and have the 
appearance of the greatest ease. The upright motor 
lis installed in the front frame of the auto; the stroke 
is 110 millimeters and the bore likewise 110 milli- 
meters; number of revolutions, 600 to 900 per minute. 
Instead of by a special cooling apparatus, the cooling 
is attained by the draft caused by the speed of the 


auto. The inlet and exhaust valves are so arranged 
that they can be inspected at any time Ignition is 
electric, the carbureter being of such construction as 
to be available for either alcohol or benzine. The 


transmission of power from the motor to the running 
gear is by belts, the arrangement of the belts, tighten- 
PHAETON OF THE ACTIENGESE _ - _— P — . - Se ee eee ing automatically according to the power required, 

AL I bd tNGESELLSCHAFT FUER MOTOR UND MOTORFAHRZEUG-BAU. being especially noteworthy The use of alcohol in 
preference to benzine or petroleum is commendable 
by reason of its odorlessness, since it has been deter- 
mined that its cost is not greater. 

The products of the Actiengesellschaft fuer Motor 
und Motorfahrzeug-Bau, formerly Cudell & Co., of Aix 
la Chapelle, are about as well known as any on the 
market. The manufacturers show among others a 
phaeton, in which the benzine motor, system De Dion- 
Bouton, peculiar to all the Cudell autos, has been em 
ployed for the generation of power. 

Very interesting showpieces are the traveling and 
sporting autos of the Nuremberg Motorfahrzeug Fab 
rik “Union,” also the Opel automobile (new type) for 
three to four persons, constructed by the firm of Adam 
Opel, of Ruedesheim-o-M 

For our engravings and the accompanying descrip 
tion we are indebted to Illustrirte Zeitung 





THE PROBLEM OF ALCOHOL FOR MOTIVE 
POWER. 


A CONSIDERABLE amount of attention has been ex 
cited on the Continent, particularly in France during 
the last year or year and a half, by the question of the 
applicability of alcohol to the operation of explosion 
engines. The reasons for this are of course mainly 
economie The «movement for utilizing alcohol for 
wiotu; purpdses: Was ‘driginalivy suggested by the large 
amouvat-of that substence manufactured in the country 

‘sand LY the éextendivé ‘fec‘lities whiel the large number 
ot ‘Veét-100t sugar: fdcferves ‘int existence provide for 
—— increasing the output, should that become desirable 
, to a practically indefinite extent. The duty on spirits 
OPEL MOTOR-CARRIAGE (NEW TYPE), FOR THREE OR FOUR PERSONS, DRIVEN BY for commercial purposes in France is high, though 

INCASED BENZINE MOTOR. in spite of that fact the so-called denNtured spirits are 


obtainable for 1s. 7d. per gallon, a price which it is 
expected will be reduced by threepence during the cur 





and easy manipulation. Benzine with a specific grav- installed in the lower frame and transmits its motion rent year. That the price is so low as this, in spite 
ity of 0.7 is used, one filling of the tank being suffi to the driving wheels, which are of the usual spoke of the high duty, inconvenience and expense of «d 
cient for traveling a distance of 100 to 120 kilometers pattern. It is a four-phase benzine motor, with elec naturation, is a proof of the capacity of the country 


with a velocity up te 35 kilometers per hour. The tric ignition and cooling by water and makes 600 to for producing aicochol, and the Administration conse 
brake is so powerful that by the simple movement of 
a lever the auto can be stopped almost instantly, even 
when going at the greatest speed. 

Of special interest are the exhibits of the Magde- 
burger Motorwerke; they show the advancement in the 
construction of the body of the carriages, demonstrat- Sana 
ing that automobiles can be employed for all purposes 





for which only the horse-drawn carriage was consid- AGAMA I 


ered suitable. The same firm shows, with other ve- = er 

hicles, a bridal carriage elegantly furnished with lace a a 
curtains, flowers, etc., which greatly attracts the at- ' 

tention of the lady visitors. One of the most inter- 
esting features of the exposition is an auto by the 
same firm which may be used as an elegant turnout 
on Sundays and as a baggage wagon on week days. 
By the simple exchange of the upper part for another, 
the transformation is accomplished in the shortest 
possible time. In its endeavors to simplify the auto- 
mobile, this firm also demonstrates that it is no longer 
necessary to creep under the carriage to perform re- 
pairs or make inspections; they have constructed the 
superstructure in such a manner that the latter may 
be readily lifted off. 

A 4% horse power motor is employed, with cooling 
by water and circulation pump, as well as ignition by 
rubbing contact. They claim the consumption of 
benzine to be 12 liters per 100 kilometers, and the auto 
is said to take up-grades of 16 per cent without trouble. 
It is scarcely necessary to state that the wheels run 
on ball bearings and that the hubs are strong. Owing 
to the great number of revolutions of the motor (2,000 
per minute), a direct transmission of the motion to 
the axle was, however, not possible, it being necessary 
to diminish the number of revolutions by change- 
gears. Another example, of a tonneau with coupé, 
“which is meeting with much favor of late, is that 
turned out by Hugo Mayer & Co., of Berlin, holding 
four to six persons. 

One of the most extensive exhibitors is the firm of 
Panhard & Levassor, of Paris, whose light, four- 
seated auto attracted much attention by reason of its 
peculiar shape. The motor is called “Centaure,” and 
has four cylinders, working with four-cycle action; 
the ignition is electro-magnetic. Cooling is effected 
by water; the propulsion of the carriage is by chains OMNIBUS FOR SIX OR MORE PERSONS OF DE DIETRICH & CO. 
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quently has in its hands a means of providing the 
automobile industry with a fuel, the price of which, 
by diminishing the duty, it can lower to almost any 
extent The prospects of obtaining cheap alcohol 
would appear to be even more favorable still in Ger 
many. Of course a duty upon potable spirits is such 
a ready and elastic source of revenue, and its main 
tenance is so strongly supported for quasi-moral rea 
sons by so large a section of every modern community, 
that there is little prospect of pure alcohol being ever 
commercially available as fuel. There is all the more 
reason therefore that denatured alcohol, that is to say, 
alcohol rendered unsuitable for human consumption, 
should be freed from duty altogether, while if some 
more rational and less complicated method of dena 
turation were adopted, it should be possible to supply 
it as fuel at a very moderate cost indeed. The heavy 
benzine employed for the purpose in France renders 
the alcohol distinctly less suitable for use in explosion 
motors than it would be without such admixture. On 
the other hand, the addition of light benzine or petrol 
has no such effect In fact, it increases its value as 
fuel, and would probably render it quite undrinkable 
It would seem, therefore, to be a suggestion worth con 
sideration whether the government of France and 
other countries would not do well to practically abro 
gate the duty on alcohol mixed with petrol for motor 
car purposes By so doing, both the automobile in 
dustry and home agriculture would in all probability 
be mutually and largely benefited The question of 
the behavior of alcohol in explosion motors and of 
the extent to which the alcohol motor may ultimately 
prove itself capable of replacing the petrol motor, are 
consequently both of scientific and economic interest 
though as it is more difficult to procure legislation 
calculated to benefit any growing industry in this 
country, the discussion may be regarded to a certain 
extent as academic as far as the United Kingdom is 
concerned 

The extensive series of trials conducted toward the 
end of last year, under the auspices of the French 
Ministry of Agriculture, have provided a quantity of 
figures and data They have shown conclusively that 
alcohol can be satisfactorily and economically em 
ployed both for operating stationary engines and for 





running motor cars The performances of the motor 
cars driven with alcohol were in general very satis 
factory, and the consumption, though in this respect 


some of the competing vehicles differed rather inex 


plicably from one another, was by no means exces 
sive Unfortunately, in the case of the motor ve 
hicles, no data of the motors employed are given, and 
in order to attempt anything like a scientific analysis 
of the figures provided by the tests, we are compelled 


with the sta 
of the 


to restrict ourselves to those conducted 


tionary engines, in which at any rate the stroke 


pistons, and the bore of the cylinders, as also the num 
ber of revolutions per minute, are recorded rhe re 
sults are anomalous almost without exception, but 
there is hardly more variation among them than in 
the relative stroke of the motors. Confining ourselves 
to the single cylinder 2 to 10 horse power motors, we 


find that the stroke varies from 120 mm. with a bore 
of 100 mm. as a minimum to 360 mm. with a bore of 
180 mm. as a maximum In general the figures seem 


to show that the consumption of alcohol, whether 
of the 50 per cent mixture (i. ¢ > per cent. ,pure 
alcohol and 50 per cent. berzine) gt pure aleendl only 


L.%o the relative wngih of 
highest corrumption but ong wes Le 
vith ‘120 mm. stroke-etid 160 
mm. bore, while the téwést consuimpuon was’ tecéried 
in favor of the longer stroke Pruvost engine with a 
stroke of 360 mm We cannot, however, generalize 
absolutely quite in this way, for though this conclu 
sion is borne out by the Otto and Merlin engines with 
the tolerably long stroke of 240 mm., the Japy engine 
showed a very satisfactory performance with the com 
paratively short stroke of 160 mm. Nor is the anomaly 
altogether explained by variations between and 
stroke Unfortunately the published figures do not 


is inversely proportior 
stroke thus the 
corded against an enzin« 


bore 


supply any data concerning the compressions em 
ployed in the different motors. This, as we shall en 
deavor to make apparent, is a point of supreme im 


portance in the case of the alcohol motor. It isa matter 
of high importance as regards efficiency in the 
the petrol motor, but it would appear to be of even 
greater significance alcohol is employed as the 


case of 


where 


fuel. We publish elsewhere in our present issue the re 
ults of a highly important series of experiments with 
an alcohol motor by Herr Ernst Neuberg, which were 


carried out recently in the laboratory of the Technical 


High School of Berlin Herr Neuberg experimented 
with pure alcohol (alcohol 92.5 per cent, water 7.5 
per cent) and with alcohol mixed with different 


amounts of benzol and benzine (by benzine being 
meant the petroleum essence with which we are more 
familiar as petrol) He also added varying amounts 
or water up to as much as 39.4 per cent, mixed with 
the alcohol. The compression employed by Herr Neu 
berg was a high one, viz., 615 atmospheres, and he 
found as a consequence that the amount of petrol 
(benzine) or benzol which he was enabled to add to 
the charge was limited owing to the fact that at this 
high compression premature ignition took place when 
more than a certain proportion of petrol was used. 
From what we know of the effects of high compres- 
sion, and from the fact that with pure alcohol Herr 
Neuberg obtained the remarkable efficiency of upward 
of 23 per cent of thermic energy converted into actual 
work, it is clear that the most efficient compression for 
use with alcohol j onsiderably higher than can be 
used economically with petrol. This fact alone would 
partly explain what is at first sight rather remarkable 
in the French tests, viz., that the consumption of alco 
hol per horse power hour comes out considerably lower 
than its lower thermal value as fuel would lead us to 
expect Inspection of Herr Neuberg’s results dis 
closes the fact that as the amount of water contained 
in the alcohol was increased, the amount of heat car- 
ried off by the cooling water from the cylinder walls 
was proportionately decreased This, of course, means 
to say that some of the heat of combustion that would 
under other circumstances, that is to say, when 
water was present inside the cylinder, be wasted in 
merely heating the cylinder walls, is in that case use- 
fully employed in expanding water vapor, and there- 


less 
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by contributes mechanical energy to the cycle. In ad- 
dition, the presence of the water tends to prevent 
premature ignition, and thereby enables a higher de- 
gree of compression to be utilized than would other- 
wise be the case. This, as is well known in the case 
of all explosion engines, means increased efficiency. 
It will be remembered that at the commencement 
of the current year and the end of last year, we pub- 
lished various articles dealing with experiments that 
had been made on'the Continent with the oil motor of 
Prof. Banki, of Budapest (Automobile Journal, No- 
vember and December, 1900, and January, 1901). The 
leading feature of Prof. Banki'’s engine, which was a 
high compression engine, with tube ignition, running 
on petrol, was that water spray was injected into the 
working cylinder together with the petrol spray on 
each intake stroke. The results of this process, it 
will be remembered by our readers, were ‘in many re- 
spects remarkable The fuel consumption was re- 
duced by approximately one-half. Prof. Meyer, of 
Gottingen, who published in the Zeitschrift des Vereins 
Deutscher Ingenieure, a lengthy account of his experi- 
ments with the Banki engine, a translation of which 
we gave at the time, attributed the economy of fuel 
resulting from the injection of water to two different 
but confluent causes. One of these, on which we laid 
considerable stress at the time, was the influence of 
water in preventing premature ignition, and thereby 
enabling a higher degree of compression and its re 
sulting economy to be employed than would other- 
wise have been possible. The other cause was the 
presence in the working cylinder of a vapor of an ex 
pansive nature, which, while like the cooling water it 
absorbed heat from the heated gases, did so not waste- 
fully but economically, contributing it in fact as me- 
chanical energy to the cycle, through pushing for- 
ward the piston by its expanding action. An examina- 
tion of the results of the French Ministerial tests 


collated with the results of Herr Meyer’s experiments, 
and brought into comparison with the experiments 
carried out by Prof. Meyer with Banki’s engine, lead 


consequently to the conclusion, first, that the alcohol 
motor presents strong analogies with the Banki motor 
using a combination of petrol and water sprays; sec 
ondly, that to obtain the highest efficiency with the 
alcohol motor, both the stroke and the compression of 
the motor must be increased. The compression must 
be increased in order that the advantage which the 
composition of the fuel in permitting us to use high 
compression allows us to obtain, may be taken advant 
age of to the full, and also in order that the presence 
of water, which is always commercially associated 
with alcohol, may be converted from a prejudicial ad- 
mixture which it would be with low compression to a 
beneficial admixture which it becomes with high com 
pression The stroke should be iengthened because 
with the presence of water vapor. acting both as a 
cooler and a converter of heat into mechanical energy, 
the best results should be obtained by expanding out 


as far as possible This all practically means that 
motors must be designed for use with alcohol, and that 
as Herr Neuberg very clearly points out, the most 


satisfactory results cannot be obtained when using al 
cohol in motors designed for petrol Of course, where 
a mixture of petrol and alcohol is employed a compro- 
mise is that is to say, a suitable motor 
would apparently be one with a longer stroke and 
higher compression than would naturally be selected 
for petrol only, but with a shorter stroke and a lower 
compression than would give the best results with 


necessary 


pure alcohol containing an admixture of water only 
We are, therefore, inclined to think it probable that 
the development of the alcohol motor on these lines, 


and the diminution of the cost of commercial alcohol 
which we may anticipate, at any rate, on the Conti 
nent, will tend to the use of as pure alcohol as pos 
sible in long stroke high compression engines rather 
than to the adoption of a mixture of alcohol and petrol 
in motors more closely resembling those at present in 
use 

There are another set of 
with the alcohol problem, which center round the 
type of carbureter employed Among the most suc 
cessful of these are the Longuemare and the Martha, 
which we reproduced in our last issue In these it 
will be observed first, that the arrangements are con 
structed so as to produce an increased spraying or 
atomizing effect as compared with satisfactory types 
of petrol carbureters. Second, that arrangements 
are made by means of which the mixture of air and 
spray may be more completely heated by exhaust 
jacketing than is found necessary in the case of petrol. 
This is carried furthest in the case of the Martha 
ecarbureter, where the mixture of spray and air is 
taken round and round a branch of the exhaust pipe 
in a spiral passage the arrangement consequently 
being very similar to the method of utilizing heavy 
oil, successfully adopted in the Milnes lorry, described 
in our last two issues. Arrangements of this kind are 
the outcome of practical experience, and presumably 
show that there is a greater tendency to redeposition 
on the part of alcoho! vapor than in the case of petrol, 
as well as that a higher initial temperature is re 
quired for complete vaporization, but there is another 
consideration of high theoretic importance. It was 
clearly shown by Prof. Meyer that if all the water in- 
jected into the Banki engine is assumed to be turned 
into steam before the commencement of the explosion 
stroke, the efficiency comes out higher than if at that 
point in the cycle a certain proportion remains in the 
liquid form. The same conditions necessarily prevail 
in the case of the alcohol motor, and the thermo- 
dynamic function of the exhaust jacketing of the car- 
bureter may, therefore, be looked upon as being to 
insure that all the water combined with the alcohol 
shall be in the form of steam by the commencement 
of the explosion stroke.—The Automotor Journal. 


considerations connected 


FLUORESCENT DYEING 
FLUORESCENCE is well known as a characteristic color 
effect produced by certain substances when exposed to 
laylight. The same effect can be produced by inter- 
weaving different colors For example, if silk or 
highly-lustered wool is interwoven with yarns of a 


blue or pale-green color, the effects of the colors, to- 
gether with the natural luster of the material, produce 
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a fluorescent effect. It will probably be of interest to 
discuss how the same effect may be produced on ladies’ 
pure wool piece goods. The effect must be produced 
by surfaces which create interference of light, or by 
fluorescent dyes. On small samples it is hardly possi 
ble to produce the play of color, but on large pieces 
it can be made evident, especially in a dress which 
is in constant motion. The best effect is produced by 
mixing lively blue and red dyes with yellow. A com 
bination of blue and red shimmers little, and there 
are no sharp contrasts. From many experiments, the 
Berlin Farber Zeitung states that cyano] extra, a dye- 
stuff well known as a good leveler, is the best dye to 
use for the blue. For the red can be used eosine, 
rhodamine, or irisamine, and the best is probably fast 
acid eosine G. It far surpasses the old marks of 
eosine, and with it the most delicate salmon and 
chamois colors can be dyed in the greatest purity 
with an acid bath. All eosines fluoresce strongly. The 
fluorescence of the solutions is orange and green. For 
the yellow, tartrazine is very suitable, or the various 
marks of fast light yellow, which are rather faster 
to light than tartrazine. The best effects are got 
when a full color is procured with fast acid eosine G 
and then deadened to reseda, mode browns, etc., with 
cyanol extra. The effect is much improved, of course 
with a good lustering finish The following are two 
examples of recipes: (1) Chocolate: Dye for one hou 
at the boil with 1.4 per cent fast acid eosine G 
(hoechst), 0.22 per cent cyanol extra (cassella), 0.18 
per cent tartrazine (B.A. and S.F.), 10 per cent Glau 
ber’s sait, and 4 per cent sulphuric acid (2) Bluish 
gray: Dye for one hour at the boil with 1.25 per cent 
fast acid eosine G., 0.8 per cent cyanol extra, 0.06 per 
cent tartrazine, 10 per cent Glauber’s salt, and 4 per 
cent sulphuric acid. 





THE WORKING OF THE DEPARTMENT OF 
LABOR.* 
By Carrot, D. Wricut 
ORIGIN 
Tue Order of the Knights of St. Crispin was in a 


flourishing condition in Massachusetts in 1868 and 

1869. In the latter year the order petitioned the 

Legislature for an act of incorporation, but the peti 
tion was rejected. In the same year two petitions 
had been filed with the Legislature, praying for a ten 
hour law, but these petitions were indefinitely post 
poned. The rejection of the petition of the Knights 
of St. Crispin was probably the immediate turning 
point for the establishment of the Massachusetts Bur 
eau of Statistics of Labor. It is generally believed 
that after the rejection of the petition*fears were en 
tertained by the leaders of the dominant party that 
the labor vote in the State might be alienated, and it 
was suggested by shrewd politicians that it might be 
politic to grant some concessions to the workingmen 
Whether this belief is based on fact or not, it is true 
that after the adverse action on the petitions of the 
order and of the ten-hour men a bill creating the bur 
eau was suddenly introduced in the senate at a late 
day in the session. It was promptly rejected on the 
12th day of June, but on the 14th the vote rejecting it 
was reconsidered and the bill passed under a suspen- 
sion of the rules. It was amended slightly in the 
house of representatives and passed that body and re 
ceived the governor’s approval June 22, 1869. Thus 
was created by the act of the Massachusetts legislature 
the first office in the world whose function was the 
collection of information relating to social and indus 
trial conditions. The facts relative to the creation 
of that office indicate that the legislative branch of the 
State government had motives of its own for creating 
it, for from all that can be gathered it seems to be 
certain that the immediate stimulus to the creation 
of the bureau was political necessity or expediency. 
The legislature seized upon the recommendations which 
had been made by two special commissions, the first re 
porting February 7, 1866, recommending among other 
things, “that provision be made for the annual collec 
tion of reliable statistics in regard to the condition, 
prospects and wants of the industrial and 
the second, reporting January 1, 1867, unanimously 
recommending “that a bureau of statistics be estab- 
lished for the purpose of collecting and making avail 
able all facts relating to the industrial and social in 
terests of the Commonwealth.” These recommendations 
are all that can be distinctly classed as official action 
prior to the creation of the Bureau of Statistics of 
Labor in Massachusetts, which dates from June 22 
1869. The functions of that bureau were defined by 
law as follows: 

“The duties of such bureau shal! be to collect 
systematize and present in annual reports to the legis 
lature, on or before the Ist day of March in each year, 
statistical details relating to all departments of labor 
in the Commonwealth, especially in its relations to the 
commercial, industrial, social, educational and sanitary 
condition of the laboring classes, and to the perman 
ent prosperity of the productive industry of the Cdm- 
mon wealth.” 

The substance of this language finds a place in nearly 
every law creating a State bureau of similar character 
in this country, and also in the federal law organizing 
the United States Bureau of Labor and subsequently 
the Department of Labor. There are now in this 
country thirty-one State offices similar to that created 
in Massachusetts in 1869.7 

The efforts looking to the establishment of a federal 
office date from April 10, 1871, when Hon. George F 
Hoar of Massachusetts, then a member of the House 
of Representatives, introduced a bill “to provide for 
the appointment of a commission on the subject of 
wages and hours of labor and the division of profits 
between labor and capital in the United States.” De 
cember 13, 1871, Mr. Hoar reintroduced his bill with 
certain amendments, and amendments were also pro 


classes; 


assort, 





* Revised from an article in the Cosmopolitan Magazine. 

+The various State bureane have been created as followk: Massachn- 
setts, 1869: Penneyivania. 1872: Connecticut, 1873; Missouri and Ken 
tacky. 1876: Ohio. 1877: New Jersey, 1878; Tilinoie and Indiana, 1879: 
New York, California. Michigan, and Wisconsin, 1883: Towa and Mary- 
land, 1884: Kansas, 1885: Rhode Island, Nebraska, North Carolina, 
Maine. Minnesota, and Colorado, 1887; West Virginia, 1889; North Da- 
kota and Idaho. 1890: Tennessee, 1891; Montana and New Hampshire 
1898 ; Washington, 1897 ; Virginia, 1898 , Louisiana, 1900. 
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posed by Mr. Killinger. This bill passed the House 
of Representatives December 20, 1871, was brought 
into the Senate January 8, 1872, and was referred to 
the Committee on Education and Labor. It was re- 
ported back by Senator Sawyer, with certain minor 
amendments, and other amendments were proposed 
by Senator Wilson. Nothing more was done in that 
Congress, which was the Forty-second; but April 23, 
1879, the legislature of Massachusetts sent a resolu- 
tion to Congress asking for the establishment of a 
national bureau of labor, and May 5 of the same year 
Mr. Murch of Maine introduced a bill to establish a 
bureau of labor statistics. On December 8, 1879, Sena- 
tor Hoar introduced in the Senate a bill to establish a 
labor commission. No action was taken upon either 
bill. April 12, 1880, in the House of Representatives, 
Mr. Warner introduced a bill to establish a bureau of 
mines and mining, a bureau of manufactures, and a 
bureau of labor statistics in the Department of the In- 
terior. This bill was never constdered. January 9, 1882, 
in the House of Representatives, Mr. Belford reintro 
duced Mr. Warner's bill. December 4, 1883, in the 
Senate, Mr. Blair introduced a bill to establish a bur- 
eau of statistics of labor, and December 10 of the 
same year, in the House of Representatives, Mr. Willis 
introduced a bill to establish a bureau of statistics of 
lavor and industries. December 11, the same year, Mr. 
Hiopkins, in the House of Representatives, introduced 
bill to establish and maintain a department of labor 
atistics. February 12, 1884, the Committee on Labor 
of the House, after considering various bills, reported 
the bill introduced by Mr. Hopkins, to establish and 
maintain a department of labor statistics, and this bill 
ssed the House of Representatives April 19, 1884. It 
is received in the Senate on the 2ist of the same 
month, and was reported back April 25, by Mr. Blair, 
airman of the Committee on Education and Labor. 
iy 22, 1884, Mr. Garland proposed certain amend- 
ents to this bill, as did Senator Aldrich. Out of 
ese various bills introduced in 1883-84, an act estab- 
hing a bureau of labor in the Department of the In- 
rior was framed and passed, and was signed by the 
esident June 27, 1884. This act provided that “the 
mmissioner of labor shall collect information upon 
e subject of labor, its relation to capital, the hours 
labor and the earnings of laboring men and women, 
id the means of promoting their material, social, in- 
llectual and moral prosperity.” 
The earlier bills to which reference has been made 
ere introduced as the result of the establishment of 
the Bureau of Statistics of Labor in Massachusetts: 
he later bills, those introduced in the year 1879 and 
ibsequently, resulted from the various petitions of 
bor organizations. 
The United States Bureau of Labor was organized in 
inuary, 1885, and the Commissioner of Labor, Febru 
ry 4, 1885, addressed a letter to the Honorable Secre 
ary of the Interior declaring the policy of the office, 
n which he said 
“It should be remembered that a bureau of labor 
annot solve industrial or social problems, nor can it 
ring direct returns in a material way to the citizens 
if the country; but its work must be classed among 
ducational efforts, and by judicious investigations and 
he fearless publication thereof it may and should en- 
ible the people to comprehend more clearly and more 
ully many of the problems which now vex them.” 
After the Bureau of Labor—as one of the bureaus 
if the Department of the Interior—had been in exist 
nee three years and had shown the character of its 
work, the Knights of Labor demanded that Congress 
hould create a department of labor, to be independent 
of any of the general departments. To this end Con- 
gressman O'Neill of Missouri introduced a bill to es 
tablish a department of labor, and this bill was 
promptly passed by the House and the Senate, and 
was approved June 13, 1888, the act providing that 
‘there shall be at the seat of government a depart- 
ment of labor, the general design and duties of which 
shall be to acquire and diffuse among the people of 
the United States useful information on subjects con- 
nected with labor, in the most general and confpre- 
hensive sense of that word, and especially upon its 
relation to capital, the hours of labor, the earnings 
of laboring men and women, and the means of promot- 
ing their material, social, intellectual and moral pros- 
perity.” The act defines the organization of the de- 
partment and the duties of the commissioner, and 
provides for transferring the Bureau of Labor, its 
duties, etc., to the Department of Labor. The new 
department, therefore, simply continued the existence 
of the Bureau of Labor, but with independent func- 
tions. The head of the department was not placed in 
the cabinet, but occupied under the new law a position 
similar to that of the commissioner of agriculture be 
fore that department was made a cabinet office. The 
powers, duties, and efficiency of the Department of 
Labor were placed on a better footing than that which 
existed under the Bureau of Labor. 


ORGANIZATION AND FUNCTIONS 


With this brief history of the origin of the United 
States Department of Labor, it is well to describe its 
organization and functions, as they really represent 
these of the various State bureaus. The Department 
is presided over by a commissioner, entitled “The 
Commissioner of Labor;” there is a chief clerk, a dis- 
bursing officer, stenographers, statistical experts, 
librarian, translator, and a proper corps of clerks, mes- 
sengers, and watchmen. The grade of pay is the same 
as that pertaining to other federal offices. The func- 
tions of the Department are to collect and publish in- 
formation, as the law defines, relating to the material, 
social, intellectual, and moral prosperity of laboring 
men and women. Under these broad powers the com- 
missioner can undertake any investigation which in 
his judgment relates to the welfare of the working 
people of the country, and which can be carried out 
with the means and force at his disposal. He is 
obliged by law to make an annual report covering the 
results of his investigations, and he may make, in his 
judgment, special reports on particular subjects when 
ever required to do so by the President or either house 
of Congress or when he shall think the subject in his 
charge requires a special report. 

Since November, 1895, the Department has published 
a bi-monthly bulletin. 
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The information under any investigation is usually 
collected on properly prepared schedules of inquiry in 
the hands of expert special agents, by which means 
only the information which pertains to an investigation 
is secured. Rambling and nebulous observations, 
which would be likely to result from an investigation 
carried on by inquiries not properly scheduled, are 
thus avoided. The great advantages of this method 
have been demonstrated by many years of experience. 
Sometimes the peculiar conditions accompanying an in 
vestigation admit of the use of the mail, but as a rule 
the attempt to collect information upon any given sub- 
ject under investigation through the mail has proved 
a failure. With properly instructed special agents, 
who secure exactly the information required, who are 
on the spot to make any explanation to parties from 
whom data are sought, and who can consult the books 
of account at the establishment under investigation, the 
best and most accurate information can be. secured, 
and in a condition for tabulation; in fact, sometimes 
under this method the tabulation is partially accomp 
lished by the form of the inquiry and answer as shown 
by the schedule. It should be remembered that the 
Department of Labor does not attempt to secure in 
formation concerning all the people or all the establish 
ments of a city or of the country. This character 
of work belongs to the census office and to the 
methods of general enumeration. The Department of 
Labor must secure specific information and on specific 
topics. 

The question is often asked, How do people receive 
the agents of the Department? Asa rule the reception 
is kindly, even if one declines to give the information 
sought. As representative and special facts are re 
quired, it is always found that if one establishment or 
one man from whom facts are desired declines to give 
them, some other establishment or some other man 
will be found sufficiently interested in the subject as 
presented to furnish the information. As time prog- 
resses the declinations are less frequent. The De- 
partment never allows the names of parties furnishing 
facts to be given in its reports, but it seeks every 
method of verification open to it. Thus confidence is 
secured, from the knowledge that in none of the reports 
have private interests been endangered. Through this 
confidence manufacturers in this and other countries 
have opened their books of account, their pay rolls, 
and their records to the agents of the Department 
Estimates, hearsay statements, what a man thinks rela 
tive to a fact that can be ascertained—in fine, all vari 
able elements—are carefully and strictly excluded and 
only original and positive data accepted. Even under 
this rigid method errors will creep into an official re 
port, and sometimes a statistical conclusion will be, 
to a small degree at least, invalidated. Such an occur 
rence, however, is exceedingly rare in the history of 
the Department 

After the information is brought into the office the 
schedules containing it are subjected to most careful 
scrutiny, for the purpose of ascertaining whether there 
are any logical faults or incongruities in it. If such 
are found the agent furnishing it is called upon to 
verify his work. What I mean by “logical faults or 
incongruities” is this: for instance, the product of an 
establishment may be given at a certain sum and the 
raw material at another, the two being entirely out of 
proportion. Under such circumstances a schedule could 
not be accepted, and there must be a re-examination 
When the schedules are all verified the classifications 
and tabulations are made, every calculation being sub 
jected to rigid verification in the preparation of copy 
for the press, and in the reading of the proof all 
original calculations must again be verified, all refer- 
ences re-examined, and every care taken to guard 
against typographical as well as clerical errors. Fig 
ures made by the officers of the Department in their 
analysis or by the more skilled expert in it are never 
allowed to be printed until verified 


rHE CHARACTER OF TILE WORK, 


The altruistic spirit of the age undertakes to ascer- 
tain what social classes owe to each other, and statisti 
cal science helps the world to the answer. Generally 
three answers may be given to the inquiry. If we 
say social classes owe nothing to each other, then 
society retrogrades to civilized heathenism, and neither 
social science nor statistics has any place among the 
departments of human knowledge If the answer is 
that social classes owe everything to each other, then 
socialism is the logical form of social organization 
But if the answer is in the spirit of “Inasmuch as ye 
have done it unto the least of these, ye have done it 
unto me,” then we have put the Christian religion 
into social science, have answered the question ration- 
ally, and must have the light of facts in order that 
the action, either of governments or of communities, 
under the spirit of this answer shall not be either 
futile or absurd. Altruism is the rule of the day as 
against the individualism of the past Its tendency 
must be guided by facts, and facts can only be gained 
by the most faithful application of the statistical 
method, not only in the gathering thereof, but in the 
application. Personal observation on which to base 
conclusions is not sufficient. Very many illustrations 
might be given of this fact, but they are hardly es- 
sential. The assertion can be made, however, without 
fear of contradiction, that very many conclusions have 
been deduced from mere observation which the facts 
when properly classified, showed were erroneous. The 
attempt to compare criminal conditions through crim 
inal statistics, the use of city criminal statistics as 
against those belonging to the country, the acceptances 
of one line of satistics relative to moral conditions 
when two or three are essential—all these directions 
in which the statistical method is used teach us that 
ordinary observation is too faulty, at least for legis 
lative purposes. So the character of the work of an 
office having the functions of the Department of Labor 
must be based upon the Baconian idea of securing the 
facts before taking the action. 

The character of the work of the Department has 
been critical, involving the closest application of the 
statistical method, and has been free to a large extent 
if not entirely, from any desire to argue a point. If 
there have been errors in the origin of investigations 
they have arisen from a misconception of what consti 
tutes labor statistics. A glance at the different vol- 
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umes already issued may perhaps give the best evi- 
dence as to whether the Department has properly 
construed the character of its work. The Department 
has issued fifteen annual reports, nine special reports 
and thirty-three bi-monthly bulletins. 

To my mind, all the facts which have so far been 
gathered and published by the Department bear, either 
directly or indirectly, upon the industrial and humani 
tarian advance of the age, and are all essential in any 
intelligent discussion of what is popularly known as 
the “labor question.’ Labor statistics must not be con 
sidered as simply statistics relating to narrow fields 
but, in the language of the law creating the Depart 
ment of Labor, they should relate to the “material 
social, intellectual and moral prosperity” of all con 
cerned; and this means the material, social, intellec 
tual, and moral prosperity of society itself If the 
industrial elements of a nation are not progressing in 
tellectually and morally to a higher social plane, little 
can be expected from all the educational efforts which 
may be made under the conventional and academic 
methods. There must be the broader education which 
comprehends the industrial freedom of men and women 
as a prerequisite to intellectual and political freedom. 

Kindly criticism is sometimes made upon the De- 
partment by its friends that it does not do this or that 

that it has not taken up investigations that are most 
pressing in their nature. The answer to this is that the 
Department is limited in many directions It would 
be a very great piece of maladministration to undertake 
an investigation that could not be carried to reason 
able completeness, to undertake a work which the De 
partment has neither the means nor the equipment to 
carry on, and very many of the suggestions which are 
in the kindliest way made to it are suggestions which 
would involve the expenditure of hundreds of thou 
sands of dollars to carry out, and the employment of 
a force of hundreds of people instead of the use of the 
means and the force at the command of the Depart 
ment There has never been a suggestion made rela 
tive to the work of the Department that the com 
missioner would not gladly have carried out had he 
had the means to do so. And yet Congress has been 
very liberal. Commencing with $25,000 as the annual 
appropriation for the Bureau of Labor, Congress now 
appropriates more than $175,000, exclusive of printing 
for the administration of the Department, and so far 
as I know there has been no inclination on the part 
of the House, the Senate. or the President to in any 
way abridge or interfere with the work of the De 
partment On the other hand, it has met with the 
most generous confidence on the part of Congress and 
of the President, and been aided in all reasonable ways 
in bringing its work to a high standard of excellence 

This is in evidence through the continued demand 
for the reports of the Department 
stantly supplying new editions of exhausted numbers 
so that on the whole the Department is able to furnish 
libraries and students with most of its publications 
One of the most gratifying demands comes from read 
ing clubs which are being established rapidly all over 
the country by labor organizations The study of 
economic facts by such organizations ought to be 
stimulated in every way, and the Federal Government 
through its Congress. does not hesitate to meet this 
demand. 

The question is often asked why the Department 
does not furnish data each year showing the condi 
tion of labor and industrial matters continuously 
This would be a desirable result to be accomplished 
but it would involve a very large expenditure of money 
and practically a census of manufacturing establish 
ments. This can be done only at the decennial cen 
sus of the United States In order to give complete 
statements of an industry the Department would have 
to canvass all the establishments in that industry, and 
hence in all industries. It will be seen at once that 
this is an impossibility The Department is, there 
fore, content to make special investigations each year 
the results of which, if of sufficient importance in 
volume and value, are published in its annual report 
and if of minor importance in volume, although mayl: 
not in value, they are published in the bi-monthly 
Bulletin. The special reports authorized by Congres 
enable the Department to publish the results of spe 
cial investigations which cannot be included in either 
of the other forms of publication 

The Department can determine many things by the 
statistical method, and it must work emphatically on 
that method. It is often said that it should undertake 
the agitation of certain features of reform; in other 
words, that it should become the instrument of pro 
pagandism. But when this proposition is made, the 
question should be asked, Whose ideas of reform should 
be adopted, of what propositions should it become the 
propagandist, and to what extent should it argue for 
or against the platforms of this or that party or or 
ganization? It seems to me that all men who com 
prehend the value of accurate knowledge must see at 
once that for the Department to enter upon such a 
course would result in its immediate abolition; that 
should it become the advocate of any theory it would 
thereby become partisan in its work and thus destroy 
its own efficiency If the Department advocates a 
proposition it necessarily takes the position of an 
advocate, and hence a partisan, and lays itself open 
to the charge of having collected facts to substantiate 
and bolster up its position, or of having neglected to 
secure facts which might antagonize such position 
Whenever the head of the Department of Labor at 
tempts to turn its efforts in the direction of sustain 
ing or of defeating any public measure, its usefulness 
will be past and ite days will be few It is only by 
the fearless publication of facts. without regard to the 
influence those facts may have upon any party’s po 
sition or any partisan’s views, that it can justify its 
continued existence, and its future usefulness will de 
pend upon the non-partisan character of its personnel 
And what has been said in regard to the Federal office 
applies with equal force to the State offices of kindred 
nature. Practically, the Federal and State offices are 
working along legitimate lines. They have published 
over 400 volumes 

The British, French, Belgian and ‘Austrian govern- 
ments, as well as those of New Zealand, New South 
Wales, the Dominion of Canada, and the Province of 
Ontario, Canada, have followed the example of the 


Congress is con 
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United States in establishing bureaus of statistics of 
labor, usually adopting the American plan. The sta- 
tistical bureaus of several other foreign governments, 
particularly Germany, Italy, and Sweden, publish la 
bor statistics as a part of their regular official work. 
All these offices are working successfully, and are 
furnishing economic data which are used by the legis 
latures of the different governments and wherever 
facts are essential for the proper discussion or consid- 
eration of industrial conditions 

The future of usefulness open to this chain of offices 
is hopeful, indeed, and it is apparent that they are en 
gaged in a grand mission in securing that information 
which is essential for the proper understanding of 


industrial conditions The results they are bringing 
out constitute a most valuable series of contributions 
to social and political science The popular education 


of the masses in the elementary facts of political and 
economic science is the greatest educational end of 
the day The bureaus of statistics of labor are em- 
phatically in the line of facilitating this grand work 
by their faithful investigations into all the conditions 
where facts should be known and into all causes of bad 
conditions of whatever nature, and by their fearless 
promulgation of the results of their investigations. To 
attempt to turn such a sphere of labor to base purposes 
is a crime not easily punishable by law, but which can 
be punished by an unwritten law which reaches the 
violator through a decree more to be dreaded than 
any merely judicial order or sentence—the sentence 
public opinion passes upon the man who prostitutes a 
public trust in the cause of humanity 


( from SUPPLEMENT No, 1372, page 21982. ] 


FROM RAFT TO STEAMSHIP. 
I 


By RANDOLPH GEARI 


PART IV rHE STEAMSHIP 


In 1786 John Fitch tested his steamboat on the 
Delaware River, and Congress, then in session in 
Philadelphia, adjourned to witness the experiment 
In writing to a friend five years later to borrow 
money for the completion of his vessel, he said 
rhis, sir, whether I bring it to perfection or not, 
will be the mode of crossing the Atlantic in time, for 
packets and armed vessels.” A contrary opinion was 
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atmospherical engine to propelling boats against the 
wind. Apparently, however, he made no direct ex- 
periments to that end. Another early inventor, Capt. 
Thomas Savary, an Englishman, obtained a patent in 
1696 “for rowing ships with greater ease and expedi- 
tion than had hitherto been done by any other,” and 
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FIRST TWIN-SCREW PROPELLER; 
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in placing before the world his “ingenious and prac- 
ticable mechanism for propelling vessels by a con- 
densing steam-engine and by paddle-wheels.” In the 
same year as that in which John Fitch built his boat, 
James Rumsey, of Shepherdstown, Va., also constructed 
“a boat which was to be wrought altogether by steam.” 
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BUILT BY CAPT. JOHN STEVENS. 





RUMSEY’S STEAMBOAT. 


in 1698 expressed the opinion that steam might be 
utilized for propelling ships. By some historians, 
Jonathan Hulls, born in 1699, is believed to have been 
the original inventor of the steamboat, but on the 
other hand there is no evidence that his ideas actu- 
ally took definite shape. The popular estimation of 
him, which was probably entirely too low, seems to 
have been about on a par with that of Darius Green, 





JOHN FITCH’S FIRST STEAMBOAT. 
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THE “PHCENIX,” BUILT BY STEVENS. 


expressed by one Dionysius Lardner, who nearly 
forty-five years later (only seventy years ago!) said 
in a lecture ‘As to the project, which is announced 
in the newspapers, of making a voyage direct from 
New York to Liverpool [by steamship], it is, I have 
no hesitation in saying, perfectly chimerical, and they 
might as well talk of making a voyage from New York 
or Liverpool to the moon.” Thus there were two 
quite opposite opinions on the subject; but if Dr. 
Lardner were now alive, he would probably wish he 
had been more cautious in his utterances Long be- 
fore Fitch had built his boat, which was known as 
“The Steamboat,” Denis Papin expected to apply his 


of flying-machine fame, for of poor Hulls it was writ- 
ten: 

Jonathan Hulls, 

With his patent skulls, 

Invented a machine 

To go against wind with steam; 

But he being an ass, 

Couldn't bring it to pass, 

And so was ashamed to be seen.” 


There is little doubt, however, that Hulls was a 
serious and intelligent worker, and if his resources 
had been greater, he would probably have succeeded 


Gen. Washington, who witnessed the launching of this 
boat, afterward expressed his belief that “the dis 
covery is of vast importance, and may be of the great- 
est usefulness in our inland navigation.” 

After an interval of eighteen years, during which 
many experiments in steamboat construction were 
made—some of them successful—Capt. John Stevens, 
of Hoboken, N. J., built the first twin screw-propeller 
The cut of this boat shows the screws very plainly. 
It was 24 feet 8 inches long, 6 feet 1 inch beam, and 
2 feet 4% inches deep. The engine was of the kind 
known as “high-pressure condensing.” The cylinders 
were 4% inches in diameter by 9-inch stroke. The 
tubular boiler contained twenty-eight copper tubes 
1% inches in diameter. It had an average velocity of 
four miles an hour, while for a short distance its 
speed could be nearly doubled. 

The first steamboat to be a commercial success was 
the “Clermont,” built by Robert Fulton. It made its 
first trip from New York to Albany in August, 1807 
It was 175 feet long and only 12 feet wide. The cen 
tral portion of the boat was originally open, with no 
covering over the engines or paddlewheels, which lat- 
ter were 15 feet in diameter. After making several 
successful trips between the cities mentioned, she 
was entirely remodeled, being in her reconstructed 
form something like a sloop. Her hull was short- 
ened to 130 feet, while her beam was increased to 16 
feet. She was now furnished with two masts, deck- 
house and cabins, besides being equipped with new 
boilers of increased capacity. 

The next illustration shows the “Phenix,” con- 
structed by Capt. John Stevens in 1808, and the first 
steamboat to navigate the ocean. She was 103 feet 3 
inches long, 16 feet wide and 6 feet 9 inches deep. 
Her first trip was from Sandy Hook to Cape May. On 
her passage she was damaged by storms, and sought 
shelter in Barnegat Bay. After reaching Philadelphia 
she ran for a number of years as a packet on the 
Delaware River. She was wrecked at Trenton, N. J., 
in 1814. 

But all these inventions, wonderful as they are, 
pale before the feat accomplished by the “Savannah” 

the first steamship to cross the ocean. She was built 
by Francis Fickett at Corlaers Hook, New York, 
launched in 1818, and made her first transatlantic 
trip (which occupied some twenty-two days) in 1819. 
She was 350 tons burden, 120 feet long, 29 feet beam, 
13 feet 6 inches deep. Her paddlewheels were so con- 
structed that they could be hauled in on deck when- 
ever progress by sail-power alone was found desirable. 
When ready for sea she had cost $50,000. She was 
equipped with one inclined, direct-acting, low-pres- 
sure engine of 90 horse power. The following adver- 
tisement in the New York Mercantile Advertiser of 
March 27, 1819, regarding her maiden trip, will prob- 
ably be read with interest: 

“By an advertisement in this day’s paper it will be 
seen that the new and elegant steamship ‘Savannah’ 
is to leave our harbor to-morrow. Who would have 
had the courage twenty years ago to hazard a pre- 
diction that in the year 1819 a ship of 300 tons burden 
would be built in the port of New York to navigate the 
Atlantic propelled by steam? Such, however, is the 
fact. With admiring hundreds have we repeatedly 
viewed this prodigy, and can also bear witness to the 
wonderful celerity with which she is moved through 
the water. On Monday last a trial was made of her 
speed, and although there was at no time more than 
an inch of steam upon her, and for the greater part 
not a half inch, with a strong wind and tide ahead, 
she went within a mile of the anchoring ground at 
Staten Island and returned to Fly Market Wharf in 
1 hour and 50 minutes. When it is considered that 
she is calculated to bear 20 inches of steam and that 
her machinery is entirely new, it must be evident that 
she will with ease pass any of the steamboats upon 
our waters. 

“Her cabin is finished in elegant style, and is fitted 
up in the most tasty manner. There are thirty-two 
berths, all of which are staterooms. The cabin for 


ladies is entirely distinct from that intended for gen- 
tlemen, and is admirably calculated to afford that re- 
tirement which is so rarely found on board of passen- 
ger ships.” 

The London Times, alluding to the same event, 
printed the following: 


“The ‘Savannah,’ a steam ves- 
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sel, recently arrived at Liverpool from America—the 


first vessel of the kind which ever crossed the At- 
iantic—was chased the whole day off the coast of 
lreland by the ‘Kite,’ revenue cruiser on the Cork 


station, which mistook her for a ship on fire.” 
And this was only eighty-two years ago! 
Contrasted with the achievements of our present 
uperb ocean fliers, how puny the efforts of two gen- 
erations ago now appear. In this comparatively brief 


interval speed has been increased from 8% to 23 
knots; the time on the voyage has been reduced to 
nearly one-fourth; ships have been more than 
rebled in length and about doubled in width, and 
he displacement has been increased tenfold The 
ngine power is forty times greater; the ratio of 


iorse power to the weight driven has been increased 
ourfold. The coal consumption (measured per horse 
power per hour) has been reduced to one-third. In 
840 each ton of machinery and boilers produced only 
wo horse power; now each ton develops from six to 
even horse power. At the old rate of coal consump- 
ion 9,000 tons (instead of 3,000 as at present) would 
have been required for a voyage across the Atlantic. 


SAVAGE NAVIGATORS’ CHARTS. 


Tuirp and most wonderful of the three things which 
the wise proverb maker of antiquity declared to be too 
wonderful for him stands the way of a ship in the 
midst of the sea. In our time mathematics and navi- 
gation have made the mystery as simple as one could 
wish. There is no secret at all about the way courses 
ire laid from port to port, whether in vessels propelled 
by steam or in the slower and more picturesque “wind 
jammers.” Yet despite this general acquaintance with 
the principles of navigation, not even the most ab- 
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means of a bundle of sticks tied with shells and bright 
beans a race of ignorant savages can make unerring 
landfalls over complicated courses of hundreds of 
miles, and do this without the use of compass or other 
instrument of precision, and without any knowledge 
of the stars. That it is literally true I can vouch on 
the score of personal witness of the employment of 
these charts, of the unanimous statement of the island- 
ers who have employed them from time immemorial, 
and lastly, from the statements of many naval officers 
of the British and German services who have seen the 
use of the charts and who have vainly endeavored to 
find some reasonable explanation for a series of re- 
markable facts which they have convinced themselves 
is beyond all dispute. The native makers and users of 
these stick charts make no secret about them or the 
method of their employment. It is only that no white 
navigator has ever been able to make head or tail out 
of the explanation so freely offered. 

The islands in which these charts are in use form 
the Marshall group in two chains known respectively 
as the Radak and the Ralak. They lie just north of 
the equator and with the Gilberts, the Carolines, the 
Ladrones, the Palaos and many scattered islets form 
the grand division of the Pacific to which has been 
applied the name Micronesia. They lie directly in the 
strong westerly set of the equatorial current, which, 
however, is deflected by the numerous atolls and reefs 
into local streams, which may run north or south, or 
even establish a reflex flow toward the east again. 
These are local conditions which it is difficult to keep 
track of and which add to the difficulties of navigation 
even for those who enjoy all the advantages of scien- 
tific methods and appliances. Furthermore, lying as 
they do in the equatorial doldrums, the Marshall Isl- 
ands have neither the steady southeast trade which 
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strusely learned naval officers can venture to explain 
how it is that a race of savage seafarers in the very 
heart of the equatorial Pacific find their way over 
enormous stretches of barren sea from island to island 
without compass or even the simplest form of instru- 
ment for determining position. 

That such is the case is true. For a long time it was 
disbelieved, and with reason, for it is indeed incredible. 
At odd intervals some vagrant copra trader would re- 
turn from a cruise among the Line Islands and exhibit 
among his curiosities in Sydney or San Francisco what 
he called a native chart. It was never anything but 
a network of dry twigs interlaced apparently at ran- 
dom and tied together at every point of intersection. 
Here and there upon this framework were tied either 
shells or shark’s teeth, or the scarlet jequirity seeds 
with the bright black eyes. Each such network was 
generally about a yard square. As the copra traders 
could offer no explanation of the way in which these 
charts were used for navigation, as it seemed utterly 
unreasonable that such a device could be of any use 
at all, and finally, as traders in the South Sea Islands 
were not supposed to hesitate at flirting with the truth, 
these stories were for the most part promptly disbe- 
lieved. It is only natural that incredulity should at- 
tend the relation of such an incomprehensible device 
in navigation. Yet it is true in every particular, al- 
though the more carefully it is examined and investi- 
gated the less it is found capable of explanation. 
These stick charts enable savage sailors to find their 
way from island to island. Without them they will not 
go to sea. 

It is fully appreciated that this is taxing the confi- 
dence of the reader who knows the least about naviga- 
tion. It is a great deal to ask one to believe that by 
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Average speed .or whole trip, 23.5 knots per hour. 


LINER “ DEUTSCHLAND,” 


the northeast trade which 
There is no characteristic 


is found to the south nor 
rules to the north of them 


wind, calms are frequent, and the winds may blow 
from any point of the compass. The navigation of 
these Micronesians, therefore, must be founded on an 


entirely different basis from that of the Polynesians in 
the two trade-wind regions, who have made themselves 
such reputations as adventurous navigators. 

Such in brief summation is the statement of the 
condition under which these island savages have de- 
veloped a system of navigation. Now pass to a closer 
examination of the aid to navigation which unaided 
they have developed for their needs. 

It has already been stated that they have no com- 
passes. It should be said that it would be utterly im- 
possible for the compass ever to develop with them, 
for the simple reason that their islets are utterly de- 
void of metals in nature, and certainly the phenomena 
of magnetism could never arise upon their attention. 
Even the sun is scarcely available for the determina- 
tion of direction, for it is sometimes north of them, 
sometimes as far to the south, and between its two 
extremes it opens a wide angle which would puzzle 
such simple observers. Why the more conspicuous 
fixed stars have not sufficiently attracted the attention 
of these savages to serve as aids in sailing and to re- 
ceive names is a matter not so easily explained. Still 
such is the case. Their charts have no connection 
whatever with the stars for the determination of posi- 
tion or the laying of a course. 

These Marshall Island charts are made of twigs tied 
in complicated angular patterns. The twigs are taken 
from the shoots of the native trees, peeled off the bark 
and carefully dried. Then they are rubbed down on cor- 
al slabs until they are at least approximately even in 
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If there are any twists or angles 
in the twigs these are removed by steaming and bend- 


diameter throughout. 


ing, after which the twigs are baked in hot sand. 
They are finally finished off smooth with sharks’ teeth 
and the skin of the same fish, which is frequent in 
those seas. 

These sticks are seldom found larger than a common 
lead pencil, and just as seldom smaller than one of 
the familiar slate pencils. Where there is use for a 
finer line recourse is had to the midrib of the cocoa 
nut leaflet, which is very flexible, and even when at 
its driest is so tough as scarcely to be broken. Out 
of these materials the chart-maker builds up his chart 
according to rules of procedure based on his own 
knowledge, and which, while perfectly willing to ex 
pound, and not making any secret of, he finds it im- 
possible to explain in such a manner as to carry un 
derstanding to persons of the superior races. Large 
sticks and small ones are tied together with cocoanut 
fiber at every conceivable angle, and cocoanut midribs 
are entwined in additional confusion. Certain of these 
corners are decorated with a shell of one kind or an 
other, certain other intersections have several shells, 
others have jequirity seeds, yet others are left undec 
orated. Similarly, on the portions of the sticks be- 
tween intersections there are similar decorations 
And these things are not mere ornament; they carry 
essential information to the navigator who depends on 
them to find his way over the sea. 

It should be said that these lines of the stick charts 
are not disposed at regular intervals nor at right 
angles. They have, therefore, no connection with par 
allels and meridians, for the makers are entirely igno- 
rant of mathematical geography. It is quite impossible 
to institute any comparison between the native charts 
and those produced by naval surveys, for the reason 
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that the various islands are not included by marks on 
these stick systems. One native navigator, when ques 
tioned as to the reason for this lack and when a real 
chart was placed before him for examination ex 
pressed himself with much scorn of his civilized rival 
Any man, he said, could tell an island when he saw it 
but the true need of a chart was to find the corners of 
the sea which did not show boldly in the sight: for 
if you only could find the right corner in the sea it was 
easy enough to sail along the proper stick to reach 
the island you were bound for. What is meant by thi 
mysterious expression, the corner in the sea, will come 
up later for further elucidation 

According to the best native authority, there are 
two distinct classes of stick charts, one embracing the 
whole world as known to Marshall Islanders, the other 
class being subordinate thereto and dealing more in de 
tail with individual archipelagoes Marshall Island 
geographical knowledge restricts the world to their 
own archipelago, with the Carolines, at a distance of 
some twelve degrees to the west, and the Gilberts, at 
a nearly equal distance to the southeast. Thus it will 
be seen that a world chart of these savages covers a 
distance, after allowing for the space occupied by each 
of these archipelagoes, of about thirty degrees. It 
must be acknowledged that this is a very creditable 
geographical showing, if one takes into consideration 
the difficulties under which they labor. According to 
the same native authority, it has been many genera- 
tions since these world charts have been used in the 
direction of the Gilbert Islands. No person now lives 
who knows how to use the charts in that direction, 
for it must be said that the charts cannot be used ex- 
cept by those who have been taken over the course by 
those who have been there before and are willing to 
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supplement the device with oral instruction. Thus it 
has come about that in the vicissitudes of savage ex- 
istence all those who possessed the knowledge of how 
to use these world charts in the southeastern voyage 
to the Gilberts have vanished without communicating 
to others their knowledge. The old construction is re- 
peated on all modern charts, even though it is no 
longer of use. 

In the other direction the additional information has 
been handed down unimpaired, and the Caroline voy- 


age is frequently made This has been particularly 
the case in recent years since the Marshall Islanders 
have acquired various sloops and schooners from white 
men and are able to make such a long voyage with 
greater profit and comfort than in their aboriginal 
canoes 

Of the group charts there is an abundant supply 
for the home archipelago in its two chains, as of 


course is only to be expected. There are also charts of 
the Caroline Islands designed to be used after the land 
fall has been made on the world chart. Probably there 


no longer exist in the archipelago itself any specimens 
of the chart for the Gilbert Islands. After the knowl- 
edge of the Gilbert voyage had perished, the detailed 


chart of that group became useless. Traders and naval 
officers visiting the islands and seeking to buy charts 


as curios would be accommodated from those which had 


outlived their usefulness Most of such purchases 
brought back from the land of savage peoples becom« 
rubbish at home and are destroyed. But some of these 


charts have found their way into museums in Europe 
Neither in the Gilberts nor in the Carolines have the 
people the slightest knowledge of the art of navigating 
by means of these charts, whether general or of their 
own group 
According to the 
pilots, the of these stick 
with the sea, for each corner of intersecting sticks 
represents a corner in the In practical operation 
the pilot takes his place in the bow of the vessel. The 
chart is laid out flat in some place where he can con 
veniently refer to it, and is lashed or weighted down 
in such a way that the stick along which the vessel is 
sailing is brought into alinement with the 
The pilot devotes his whole attention to the sea, and 
when some important point is about due or expected 
all aboard who have the wisdom of the charts give him 
the benefit of their assistance in identifying the par 
ticular point in the empty water. In doing this they 
aid the sight tasting the water When the corner 
in the sea has been reached the pilot refers to his chart 


of the Marshall Island 


charts lies in comparison 


method 


use¢ 


course 


by 


and in accordance with what he sees there gives direc 
tions whether to continue along the same course or go 
or another one, and the position of the chart is ad 


new direction 
the sea that 


justed to conform to the 

Now, what is this corner in 
can and even taste? Frankly, it 
tell It is certain that the islander 
there There is no medicine or 
ready and anxious point it out 
voyager, and is disgusted because you cannot see what 
is so plain to him When asked to give an explana 
tion, his stock reply is a comparison with two paths on 
the beach You on one path and you come 
another which intersects it. If the new path is your 
road destination you turn and follow it in the 
proper direction. So at sea you watch until you come 
to the intersection of the paths, which is perfectly 
clear to him and dependent on your ultimate 
destination you keep on your own path or turn off to 
the new one. Others make reference to two streams 
of water which come together and form one; if you 
are going up the stream you have no difficulty in seeing 
where the two forks come into one 

This certainly sounds absurd. No one familiar with 


the islander 
is impossible to 
something 
magic in it He is 
his white fellow 


ser 


sees 


to 


to 


are 


to 


to 


to see 


the sea can imagine any such system of paths and riv 
ulets recognizable within it Absurd, irrational, im- 
possible, this may be argued to be all of these. Yet 
the fact remains, none the less, that by watching these 
corners in the sea, this race of hardy navigators has 
been able to find its way over thousands of miles of 
sea without the use of any instruments besides the net 


work of sticks, with its shells and beads. That such is 
the case not rest on the word of mere beach 
combers of the South Sea, but has been proved by naval 
officers who have been piqued to confess the existence 
of something in navigation which with all their scien 
tific training they could not explain. That there is no 
humbug on the part of these native pilots, appears very 


does 


plainly in their conduct when it happens that they 
have lost a corner. They waste no time in a search 
which they know would be vain They stand away 


westward until some land is sighted 
a new departure 
and may proceed 
and Stream. 


This gives them 
they are once more on their chart 
on the interrupted voyage.—Forest 


CONTEMPORARY ELECTRICAL SCIENCE.* 
ATMosPHERIC ELECTRICITY The general result of at 
mospheric observations to date shows that the earth has 
a permanent negative charge, and the atmosphere a 
permanent positive charge, which probably balance 
each other and make the earth act outwardly as a neu- 
tral body The positive charge is greatest in the case 
of fog, which probably prevents a great number of the 


heavier positive ions from reaching the surface of the 
earth. The source of the ionization may be the ultra- 
violet light of the sun, but H. Geitel prefers to seek it 
in the spontaneous ionization of the air The neg- 
ative ions, many of which are, no doubt, free electrons. 
reach the earth’s surface sooner on account of their 
superior mobility, and the negative charge thus im- 


parted to the earth is kept from growing indefinitely 
by the repelling action exerted by it upon the negative 
ions But when the negative ions are formed below 
the surface, as, for instance, in a forest or a landscape 
covered with vegetation, the earth’s field is unable to 
exert this repelling action, and hence the ionization of 
the atmosphere is encouraged by vegetation. The con- 
ductivity of the air is greatest where the air is purest 


i. e., on mountains or in high latitudes, on account of 
the superior mobility of the ions in pure air.—H. 
Geitel, Hamburg Scientific Congress, 1901. 


*Compiled by E. E, Fournier d’Albe in The Electrician 
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TREATMENT OF TuUBERCULOSIS.—G. Kaiser has attained 
some remarkable results by treating pulmonary con- 
sumption and other diseases with pure blue light. He 
finds that the bacilli of tuberculosis are killed off in 
about 30 min. by the light of an are lamp concen- 
trated through a lens containing methylene blue or 
through glasses giving blue light of equal purity. The 
liquid lens is preferable, as it absorbs all the heat rays, 
but then a constant circulation of liquid must be main- 
tained through the lens These rays are capable of 
penetrating the human body, as was proved by taking 
a print of a negative tied to the back of a patient who 
was illuminated with blue light in front It is, there- 
fore, possible to reach the bacilli in the lungs and to 
kill them all with blue light. Two patients treated at 
an advanced stage by this method showed a great im- 
provement after six days, and the author is about to 
carry out further experiments on a large scale. _ Inci- 
dentally, he mentions that blue light diminishes pain, 
and acts as a mild anesthetic, but it must contain 
none of the rays of the red end of the spectrum.—G. 
Kaiser, Wiener Klinische Wochenschr., No. 7, 1902 

Ionic INpUCTION.—Mrs. Ayrton describes some experi- 
ments which may, perhaps, be fitly designated by the 
above title. They consist in the discharge or charge of 
an electroscope by means of a charged body placed at a 
distance. The most striking experiment of the series 
was performed as follows A positively charged glass 
rod was brought to within 200 cm. of an uncharged 
electroscope A candle, also positively charged, was 
placed between the rod and the electroscope, but nearer 
to the rod. The leaves then diverged, and the electro- 
scope was found to have acquired a positive charge 
In another experiment the candle and the electroscope 
were placed 150 cm. apart and a negative charge given 
to the electroscope. Result—no leakage. A glass rod 
was then rubbed, brought up to the candle on the side 
remote from the electroscope, and then withdrawn. 
When this had been done several times the leaves be- 
gan to collapse, and collapsed in jerks, each time the 


rod was excited, brought near the candle, and with- 
drawn The collapse appeared to take place at the 
withdrawal of the rod The same results were ob- 
tained by charging the electroscope positively and 
bringing rubbed sealing wax up to the candle The 


further the distance of the two apart, the longer was it 
before the leaves began to collapse and the slower was 
the collapse when it began. The authoress also found 
that a red-hot platinum wire is capable of discharging 
an electroscope at a distance of 300 cm. The candle 
in the above experiments could also be replaced by an 
insulated saucer of cotton wool, saturated in turns with 
ether, methylated spirit and dilute sulphuric acid 
placed at a distance from the electroscope, but not by 


dry carbon dust.—H. Ayrton, Nature, February 27, 
1902 

Ravio-Active Leap.—From a large quantity of the 
mother-liquor of barium-radium bromide, resulting 
from the technical working of about 2,000 kg. of 
uranium ore, F. Geisel separated (by means of ammo- 
nia and consequent purifying with sulphuric acid) 


about 3 milligrammes of an intensely radio-active 
substance which behaved like lead, and resembled pr¢ 
parations of radium in its action (compared on the phos- 
phorescent screen). After a year had elapsed it still 
exhibited strong radiation. The author therefore asked 
M. Demarcay to undertake an exact spectroscopic ex- 


amination of the residue after treatment with concen- 
trated hydrochloric acid The examination showed 
that the spectrum was principally that of lead. Iron, 
magnesium, and the few other metals were also pres 
ent, but lines of radium were absolutely wanting. 
Two new lines were found at 4116.8 and at 3659.6 
respectively, botht extremely weak The latter may 
also be a line belonging to either iron or air. The 
author inclines to the belief that the lead owed its 
radio-activity to the quantities of radium with which 


the original He maintains 
described by Hofman and Strauss 


associated in 
‘radio-lead’ 


it was 
that the 


ore 


is different from the substances now described, as it 
shows a different spectrum and has not as great a 
radio-activity —F. Giesel, Chem. News, February 21, 
1902 

Evectricitry iN DentaL Surcery.—The employment 


of anesthetics in dental operations is open to the objec- 
tion that the risks inconveniences incurred by the 
patient are out of proportion to the gravity and pain 
of the operation. Even local anesthetics, such co 
caine or ethyl] chloride, introduce undesirable elements 


or 


as 


into the circulation, and ice as a local anesthetic is 
usually insufficient L. R. Regnier and Henry Dids- 
bury therefore advocate the use of D’Arsonval’s high 
frequency electric currents for purposes of painless 


dentistry. The current is applied through a molding 
of the part to be rendered insensitive. The interior 
of the molding is covered with metallic powder and a 
layer of tinfoil. To absorb the heat produced by the 
current the tinfoil is further covered with a layer of 
asbestos paste. The statistics of dealt with are 
very encouraging In 15 of extraction of teeth 
with one root there were 13 cases of complete anws- 
thesia. The patient is enabled to follow the whole 
operation of removing the teeth in a waking condi 
tion, and a nervous patient will sometimes make some 
gesture of defense, but will admit afterward that he 
felt no pain. The authors have also successfully ap- 
plied the method to other dental operations.—Regnier 


cases 


cases 


and Didsbury, Arch. d’Elect. Médicale, February 15, 
1902 

IONIZATION OF LIQuIps BY RADIATION P. Curie has 
made the important discovery that radium rays and 


Roentgen rays are capable of imparting a conductivity 
to a liquid dielectric. The liquid is placed in a me- 
tallic vessel into which a tube of thin copper is 
plunged These two metallic pieces serve as elec- 
tredes. The vessel is maintained at a positive poten- 
tial by means of a battery of small accumulators, one 
pole of which is put to earth, while the tube is con- 
nected with an electrometer. This tube is also sur- 
rounded by a guard tube to prevent any current tra- 
versing the air. A small vessel containing a radium 
preparation can be placed at the bottom of the inner 
tube. The rays act upon the liquid after traversing 
the glass wall and the wali of the copper tube. When 
working with Roentgen rays, the latter are made to 
enter through the bottom of the copper vessel con- 
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taining the liquid. All liquid dielectrics show an in- 
crease of conductivity by the action of both kinds of 
rays, but to prove this increase it is necessary that 
the original conductivity of the liquid should be 
small. Both classes of rays give effects of the same 
order of magnitude. As in the case of gases, the cur- 
rent remains proportional to the tension up to a cer- 
tain limit, but this limit is much higher in the case 
of liquids than in the case of gases. It in fact, 
difficult to prove the existence of the saturation: phe- 
nomena observed in the case of gases, as there is no 
sign of saturation below 450 volts. But if the ioniza- 
tion is lowered by employing much more feeble rays 
it is found that the proportionality between differenc: 
of potential and current is no longer maintained, and 


is, 


that some kind of saturation is indicated, as in th 
case of gases. Vaseline oil is much less sensible to 
the action of the rays than petroleum ether. Liquir 
air which has boiled for some time in the vessel ji 
more sensitive to the rays than liquid air which ha 
just been poured in The conductivity due to th 
radiation is reduced by only 10 per cent in passing 
from a temperature of 10 deg. to 17 deg., and mn 
effect whatever is produced by lowering the tempera 
ture of the radium preparation, even down to the 


temperature of liquid air.- 
February 17, 1902 

A New Evecrric TurermMometrer.—If the temperature 
of any region cannot be directly determined with an 
ordinary thermometer it is usual to employ a thermo 


P. Curie, Comptes Rendus 


electric couple or a platinum thermometer. Thes« 
instruments have the advantage of following all the 
changes of temperature very rapidly When that is 
not required, and when for other reasons the instru 


ments mentioned are not advantageous, G. Meslin pro 
poses the novel expedient of employing a Clark cell 
for determining temperatures. The temperature co 
efficient of the E. M. F. of the Clark cell is pretty 
high, being about 0.5 per cent per degree, and the 
circuit may be so arranged that the observations are 
made by a null method, and that the temperatures are 


measured in terms of resistance In the author's 
arrangement the principal circuit contains two re 
sistance boxes of about 30,000 ohms, an accumulator, 


and a double key, which enables the observer to close, 
first, the principal circuit, and then the derived cir 
cuit containing the galvanometer and the Clark cell. 
The resistances may be so arranged that 1 ohm corre 
sponds to one-tenth of a degree, and fractions of de 
grees may be accurately measured.—G. Meslin, Comp 


tes Rendus, February 17, 1902 

Evectrric Dispersion in THE ATMOSPHERE.—A, Gockel 
has made observations of the dispersion of electri 
charges in the atmosphere of Southern Algiers and 
on the coast of Tunis. In general he found a higher 
coefficient of dispersion in those countries than in 
Germany, amounting, indeed, to as much as 10 per 


cent per minute. But the potential gradient was less 
marked, being only about 35 instead of 100 volts per 
meter. There was a marked daily variation of the 
dispersion. Starting at about 3 per cent per minute 
at sunrise, it increased to 10 per cent in the early 
afternoon. A minimum of 1 per cent per minute 
occurred about half an hour before sunset owing to 
the prevalence of dust and vapor. This was specially 


marked in the desert, but not at the seaside. A mini- 
mum of dispersion coincided as usual with the maxi 
mum potential gradient, which rose as high 150 
volts per meter. During a sirocco storm the disper 
sion on the coast of Tunis reached a very high value. 
The author does not agree with Elster in thinking 
that the dispersion in the interior of the continent 
is less than at the coasts.—A. Gockel, Physik. Zeitschr., 


as 


February 15, 1902 
INDUCTANCES MEASURED BY THE SPEAKING Arc.—Dud 
dell’s experiments have shown that if a continuous 


eurrent are is provided with a derived circuit compris- 
ing a condenser of capacity, C, and inductance, L, the 
are under certain conditions gives a very pure note, 
having the period 
T =27,/CL 

For capacities of 7 microfarads and feeble inductances, 
due to the coils of the circuit, the sound obtained is 
very shrill, and the intensity of the alternating current 
may attain 20 or 25 effective amperes in the condenser 
circuit. Under these conditions, P. Janet measures 
with a thermal ammeter the current intensity, J, in 
the derived circuit, and with a thermal voltmeter the 
difference of potential, e, at the ends of the coil. Then, 
neglecting the resistance of the coil and the inductance 


of the rest of the circuit, we have 
l- 
La 
Q7 eC 
And further, @ T: and hence L 2 


The last formula permits the calculation of L by purely 
electrical methods, and without any acoustic measure- 
ments.—P. Janet, Comptes Rendus, February 24, 1902. 


ELECTRICAL DEVELOPMENTS. 

In the fourth of his course of lectures at the Royal 
Institution, Lord Rayleigh began by explaining how 
Weber’s hypothesis that the molecules of a piece of iron 
are already magnetized, but are lying about in all direc- 
tions indifferently, and so do not produce any mag- 
netic effect as a whole, is in close agreement with all 
the observed phenomena. Prof. Ewing has _iltus- 
trated this by a model which shows clearly why mag- 
netism is not proportional to the magnetizing force, 
and how the friction of the molecules causes magnetic 


SOME 


hysteresis. Some pretty experiments, due to Prof. 
Elihu Thomson, were shown to illustrate electro- 
magnetic induction through space. When a coil of 


wire with its ends attached to a miniature lamp was 
brought near an electro-magnet, the lamp lit up. In- 
serting a plate of glass between the magnet and the 
coil had no effect, but a thick sheet of copper screened 
off most of the magnetism and caused the lamp to 
burn dimly. When a ring of aluminium was placed 
over the magnet and the current turned on, the ring 
was repelled several feet high by the magnetic repul- 
sion. The lecturer next considered the mechanical 
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effects of electrical currents, and stated that the gen- 
eral tendency of the mechanical forces is to make the 


self-induction circuit a maximum. This theorem, 
which, we believe is due to Lord Rayleigh himself, 
little known among electrical engineers, but is a 


is 


most valuable one, as by its means all the various at- 


tractions and repulsions of electric currents are re- 
duced to one law. Barlow’s wheel was exhibited— 
the principle of which is used in all electric meters 
which have a disk rotating on mercury—and its ac- 
tion explained by the attempt of the circuit to assume 


, state of maximum self-induction. He mentioned 


also how the method is used in Lorentz’s apparatus for 


determining the unit of electrical resistance in abso- 
jute measure, and referred to his own experiments to 
determine this twenty years ago. Prof. Viriamu Jones’ 
modification of this apparatus has been set up at 
Bus! House, and it was intended to make further 
experiments by this method. Lord Rayleigh suggested 
that it would be useful in measuring the very small 
resistances Which shunt ammeters for reading very 
high currents. We fail, however, to see how it could 
be plied for this purpose, as, even if possible, it 
; wou be exceedingly difficult to eliminate the resist- 
Fances of the points of contact In conclusion the 
ecturer praised the Kelvin balance, and stated that 
he is doubtful about the permanency of the magne- 
tism in the Weston instruments. 
rH. CHEMICAL CHANGES IN THE RIPENING OF 
CHEESE.* 
By Water F. Sutruerst, Pu.D., A. 1. C. 
( ESE is that portion of milk coagulated by rennet 


wh has undergone more or less decomposition by 
the ombined action of microbes and ferments. 
\ cording to the latest investigations, milk consists 


if iter, fat, milk sugar, casein, lactalbumin, lacto- 
gio! \lin, and mineral matter, this !ast composed large- 
V calcium phosphate. When rennet is added to 
mi the casein undergoes a change, one portion being 
prec pitated and another remaining dissolved. The 
nal given by Hammarsten to the first is paracasein, 
to ‘he second whey-protein. This paracasein, with 
the it and lactoglobulin which are held in the pre- 


pi ated mass, together with a small amount of milk 


sug constitute the curd or basis of cheese; in the 
serim or whey remain the whey-protein, lactalbumin, 
ind some of the milk sugar and salts. Since the 
el has practically the same composition, no matter 
fre what animal the milk is derived, or at all events 
con'ains the same constituents, the question might 
eas |v arise, “How is it possible that from the same 


ba a number of varieties of cheese can be produced?” 


It evident, then, that, during the after-treatment 
of ‘he curd, some particular flavor-giving microbe is 
me favored than others, and by its peculiar action, 
the taste and appearance of the particular cheese is 
ol ned 

ie freshly prepared curd is opaque, practically 
tas eless, insoluble in water, and whitish in appear- 
n while the ripe cheese is semi-transparent, has 
isially a strong taste and smell, is partly soluble in 


wa'er, and yellow in color. The cheese has undergone 
sohie fundamental change, and the passage of the 
fresh curd to the finished cheese is called the ripening 


final explanation of the ripening process is still 
wanting. Two agencies appear to be the chief causes 
f the ripening, viz., microbes and enzymes. Of these, 


th microbic action is the most varied, and on it prob- 
ibiy depends the peculiar tastes of different cheeses. 


In cheese ripening, the lactic acid bacilli, the cause of 
sour milk, play a part, but more important than these 
the digestive or peptonizing bacteria, which act 


mn the nitrogenous substances of the milk, like the di- 
gestive enzyme pepsin. This class has been investi- 
gated thoroughly by Duclaux, who isolated them from 


Cantal cheese, and gave them the general name of 
tyrothrix. According to him these were the most 
active agents in breaking up the paracasein. A new 


phase of the study of the causes of cheese ripening 
Was opened up by the discovery, in 1897, by Babcock 
and Russell, of an inherent milk ferment, which pos- 
sesses the property of digesting paracasein without the 
ait of micro-organisms. This ferment, which they 
hemed galactase, shows strong resemblance to the pan- 
cleatie enzyme trypsin, as well as to the digestive 
hicteria usually found in cheese, so that these widely 
different agents together produce the same result. It 
has been suggested by Duclaux that a ferment similar 
to galactase, which he called casease, was present in 
cheese, but that it was of bacterial origin, being pro- 


duced by a variety of the tyrothrix group. Babcock 
and Russell, however, proved that the new ferment 
was not produced by bacteria, and that, moreover, 

eese could be ripened by its action alone, without 


the aid of micro-organisms. They succeeded in ripen- 

in chloroform, a cheese previously treated with 
actase. That the micro-organisms take no part in 
the actual ripening process is, of course, absurd; and 
must be admitted that, although certain substances 
exist naturally in milk, which are capable of peptoniz- 


ig the casein, it is the combined action of microbes, 
ferments, and light which bring about this change. 
lt may happen that most of the peptonizing action 


can be brought about by galactase alone, e. g., when the 
igestive bacteria are not present in large quantities; 
rendenreich recently found that ordinary Swiss 
cheese did not contain many digestive microbes, their 
rowth ,.being retarded by the enormous quantities of 
iwtie acid bacilli present. 

Another agent in the ripening process, especially in 
ft cheeses, is the mold. Johan-Olsen, who has paid 
articular attention to these, finds that they are cap 
ble of ripening cheese alone, and he succeeded in ob- 
iining good qualities of Gorgonzola and Roquefort by 
ioculating sterilized curd with various pure cultures 
f molds obtained from these kinds. The molds or 
ungi need air for their growth and find a favorable 
1redium in the soft cheeses, which are not pressed 
nd are often made flat so as to allow the air to act 
ver a large surface. The quantity of lactic acid in 
these unpressed cheeses greatly assists the rapid growth 


* Read before Society of Chemical Industry. 
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of the molds. The most important function of these 
fungi is the oxidation of the lactic acid or carbonic 
acid and water, thus destroying the activity and giving 
more scope to the digestive bacteria. 

It is the micro-organisms, present naturally in, or 
intentionally introduced into, the curd which deter- 
mine the numerous varieties of cheeses. Every variety 
of cheese has its special bacteria and can be prepared 
by isolating certain dominant bacteria and placing 
them in the milk before renneting and then allowing 
to ripen under the conditions peculiar to the variety. 


In the ripening the first constituent of the curd 
attacked is the milk sugar. The lactic acid bacilli 
begin as soon as the curd is molded, and in a few 


hours completely transform the sugar into lactic acid, 
which remains as such during the rest of the time, 
excepting a portion which is neutralized by the am- 
monia formed. The amount of acidity at this stage 
has much influence on the final quality of the cheese. 

There is very little change in the nitrogenous mat 
ter of the curd until the lactic acid fermentation is 
over, when by the united action of the agents already 
mentioned, it splits up into crystalline substances sol- 
uble in water. Duclaux was the first to isolate the 
various substances formed, and he showed that first 
of all an albumose intermediate between the paracasein 
and peptones—which he named caseone—was formed: 
this is next split up into peptones, which are later 
changed into crystallizable bodies, chiefly amido-acids 
from which lencine, tyrosine, glutaminic acid, diamino- 
acetic acid, phenylamido-propionic acid have been iso- 
lated. The final product of decomposition is ammonia, 
which is easily detected in ripe cheese. The milk fat 
does not change perceptibly, but it is supposed that a 
partial saponification takes place, by which fatty acids, 
especially butyric, and glycerin are set free Although 


glycerin has never been isolated in cheese, still a 
larger amount of velatile free acids are found in 
cheese than in milk. These acids must have come 


chiefly from the butter fat present, though it is pos- 
sible for butyric acid to be formed by fermentation 
from lactic acid. One hears occasionally that the 
total amount of fat is greater in the cheese than in the 
fresh curd, and the reason generally given is that fat 
is one of the decomposition products of the albumin- 
oids. But although some fatty acids are formed by the 
decomposition of paracasein, it is hardly possible for 
true fats to be formed. It is probable that an error 
in the analysis gave too high figures, and the ether 
used in the fat estimation also dissolved some sub- 
stances other than fat. 

Whether the mineral constituents of cheese undergo 
any radical change during the ripening or not, is not 
known, and it is evident that their action would be 
very limited, and only of use during renneting 

The best explanation of the changes which the con- 
stituents of cheese undergo during ripening is by com 
paring the composition of fresh curd with that of ripe 
cheese. With this object in view a cheese was pre- 
pared for me at the Dairy Institute, Worleston, and 
from this samples were taken from time to time and 
analyzed at the laboratories of the Agricultural Col- 
lege, Holmes Chapel. 

The methods employed in the analysis were 
suggested by Stutzer (Zeitschr. Analyt. Chem. 1896, 
p. 493), as follows: The ash was determined by in- 
cinerating 10 grammes of the cheese in a platinum 
dish over the free flame till constant weight. For the 
remaining constituents Stutzer recommends grinding 
up the cheese with pure sand, so that a homogeneous 
sample can be taken Moreover, the finely divided 
state of the cheese allows of its being more easily 
acted upon by the various reagents. I then mixed 
intimately 50 grammes of cheese with 200 grammes 
of washed and ignited sand, and from this portions 
were taken for the various estimations. 

The water was found by heating 15 grammes of the 
sand mixture in a water oven till constant weight 

The dried residue from the water estimation was 
then extracted with anhydrous ether in a Soxhlet’s 
apparatus, and the fat dried at 105 deg. C. and weighed 

The lactic acid was determined by macerating 15 
grammes with cold water and filtering, and titrating 
the filtrate with N/10 NaOH. 

The total nitrogen was found by Kjeldahl’s method, 
using 10 grammes, the oxidation being carried out 
with a mixture of 100 parts of conc. sulphuric acid and 
20 parts of phosphoric anhydride, together with a little 
mercury. 

For the separation of the nitrogenous decomposition 
products, several methods have been suggested, none, 
however, based on purely chemical lines, owing to 
the lack of knowledge of the albuminoids, and each 
one merely consists in precipitating them in groups 
and estimating the total nitrogen in each. There are 
methods for isolating a few of these compounds, but 
till they can all be completely separated it is as well to 
leave them in their respective groups. The general 
scheme of separation is as follows The paracasein 
being insoluble in water, and the albumen rendered 
insoluble by boiling water, to remove these the cheese 
is treated first with boiling water and filtered. In the 
filtrate are the remaining nitrogen compounds, the al- 
bumoses, peptones, amido acids, ammonia, etc Al- 
though the albumose and peptones dissolve in water 
they are easily rendered insoluble by the addition of 


those 


various substances, among which tannic acid, phos 
pho-molybdic acid, phospho-tungstic acid, trichlora- 
cetic acid, have been tried with success. In the pre- 


cipitate obtained in this way the nitrogen is estimated 
The filtrate from this group contains the amido acids 
and ammonia compounds, and in this the total nitrogen 
is determined, and the amount found for ammonia de 
ducted from this. 

I used a solution of 120 grammes sodium phosphate, 
200 grammes sodium tungstate, 100 c. c. dilute sul 
phuric acid (1: 3) in one liter of water, being the one 
recommended by Stutzer and others. The nitrogen 
existing as albumose and peptones was determined by 
mixing 20 grammes of the sand mixture with 100 c. c. 
water, boiling in a porcelain dish for half an hour, 
and pouring off the supernatant liquid into a 500 c. c. 
flask, the same process being repeated with the same 
amount of water till 500 c. c. of liquid was obtained 
After cooling, the flask was filled up to the mark, 
filtered, 200 c. c. of the filtrate taken, and, after add- 
ing an equal volume of dilute sulphuric acid, pre- 
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the 
then 
well washed with dilute sulphuric acid, and then esti 
mated for nitrogen by Kjeldahl’s method. 

The amido-nitrogen could of course be: estimated in 


with 50 c. c. of 
The liquid was 


phospho-tungstic acid 
filtered, the residue 


cipitated 
solution. 


the filtrate from the last experiment, but a safer way 
is as follows: 20 grammes were mixed with 150 c. « 
water and well shaken in a bottle for 15 minutes, then 
allowed to stand for 15 hours, after which 100 c. « 
dilute sulphuric acid were added, then 50 ¢. c. phospho 
tungstic acid solution. The mixture was filtered an: 
washed as before, and in an aliquot part of the filtrate 
the nitrogen was estimated in the usual way. From 
the nitrogen found the quantity existing as ammoni: 
was deducted. 


The ammonia-nitrogen was determined in 20 gram 
mes of the sand mixture by distilling with barium 
carbonate (other alkalies, such as magnesia, caustic 
soda, baryta, cannot be used here, since they decom 


pose the albuminoids present, setting free ammonia) 

the ammonia being collected in N/10 sulphuric acid 
By subtracting the amount of nitrogen found a 

ammonia, amides, albumose, and peptones from the 


total nitrogen, the 
bumen is obtained. 

The following tables give the rate of decomposition 
of the various ingredients, and the various changes 
during the ripening process of the beginning 
with the fresh curd: 


nitrogen existing as casein and af- 


cheese, 
TABLE I, 


Date of Analysis, 





July 10 Auguet 23 October 16 
| 
| Per cent, Per cer 
a BMG 36.4 
ROE ..-cccce 1.818 1.11¢ 
_ eee 31,18 BMW 
ramLe If, 


Nitrogenous Decomposition Products as Nitrogen 


Date of Analysis. 


| 

| July 10, August 23, October 16, 

| op | 

Per cent, | Per cent 
Total N sane . 4.824 | 5.021 
Casein and albumin,.... | 1.8) 

Albumose and peptones 1.288 

Amides, 1.848 

| - 





Ammonia 


In conclusion, I wish to express my best thanks to 
Miss Forster, Lady Principal of the Dairy Institute, 
Worleston, and Mr. F. H. Billington, one of my stud 


ents, who helped me considerably in the experimental 


part of the work. 


BESSEMER STEEL PRODUCTION IN THE UNITED 
STATES. 


Tue American Iron and Steel Association presents 
complete statistics, received direct from the manufac 
turers, of the production of Bessemer steel ingots and 


castings in the United States in 1901; also of the pro 
duction of Bessemer steel rails by the producers of 
Bessemer steel ingots. The ingot statistics include a 
few thousand tons of Bessemer steel castings 


Ingots.—The total production of Bessemer stee] ingot 


in 1901 was 8,713,302 gross tons, against $.084 770 ton 
in 1900, showing an increase in 1901 of 2,028,532 tons, 
over 30 per cent. The production of 1901 was by fal 
the largest in our history. The following table sive 


our production of Bessemer steel ingots and steel cast 
ings in the last six years, including the production of 
the Robert-Bessemer and Tropenas works Of ihe 
production last year 6,764 tons were astine 
against a similar production in 1900 of tons. 
The figures are in long tons 


steel « 


(6,467 





18%... 3.919.906 1899... 

_  eeeaoeese? SATA BIS 1900 

er meee 6,609,017 1901 

Below is given by States the production 


mer steel ingots in the last four years: 






1808. 1899. 190"), 
Pennsylvania - 3,402,254 3,968,779 3.488.731 
rere 1,489,115 679,237 1,388,124 
BUNROES  .. ccccccece 1,105,040 11 246 LVS 571 ; 217 
Other States 612,608 92 602.344 SHO, 800 





0 . 6.609,017 7.586, 34 6,684,770 8.713.302 


There were no Clapp-Griffiths works in operation in 
1901 and only two Robert-Bessemer plants were active 
Seven Tropenas plants were at work, the same num 
ber as in 1900. All the Robert-Bessemer and Tronpenas 
plants were employed in the production of steel cast 
ings. 

Rails.—The production of all kinds of Be 
steel rails by the producers of Bessemer ingots 
in 1901 was 2,836,273 gross tons, against a simila 
production in 1900 of 2,361,921 tons and 2,240,767 tons 
in 1899. The maximum production of Bessemer stec! 
rails by the producers of Bessemer steel ingots w 
reached in 1901. The year of next largest production 
was 1900, which was closely followed by its predeces 
sor, 1899. In 1887, fourteen years ago, 2.044.819 tons 
were made. This was the fourth year of largest pro 
duction. The following table shows the production by 
States of Bessemer steel rails by the producers of 
Bessemer steel ingots in the last four years. The fig 
ures given do not include a small quantity of rails 
made each year from purchased blooms or from re 
rolled steel rails, statistics for both of which products 
for 1901 are not yet available. 


steel 





1898, 1899. 1900. 19°] 
Pennsylvania,...... 1,02.771 1,224,807 1.19% 1.406.008 
Other States 902,656 1,015,960 1,166,666 1.430,20°5 


1.955.427 2.240.767 2,361,921 2.836.273 


Total 


At the request of the manufacturers the Association 


reported for 1897, for the first time, the production of 
Bessemer 


steel rails weighing 45 pounds and less 
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than 85 pounds to the yard from those weighing le&s 
This separation 


than 45 pounds and over 85 pounds. 
is continued for 1901, as follows: 


45 pounds 









Under45 = and less 8&5 pounds 
pounds, than 85. and over, Total, 
Pennsylvania,,..... 80,001 1,006,279 1,406,008 
Other States 60,213 1,106,958 1,430,265 
Total, 1901 140,214 2.2R, 237 193, 82 Wi 
Total, 1900 14,706 1,605 067 602,058 2,361,921 


It will be noticed that there was a considerable de- 
cline in 1901 in the production of steel rails weigh- 
ing 85 pounds and over as compared with 1900. ° This 


is somewhat of a surprise 

The total production of rails in 1901 will include 
rails made from open-hearth steel and iron rails. 
When all the figures are collected it will probably be 
found that our total production of all kinds of rails 
in 1901 was about 2,875,000 tons. 

Great Britain's largest annual production of Besse- 
mer steel rails was in 1882, when she made 1,125,785 
tons. In 1901 we more than doubled her best year’s 
work. 

A REMARKABLE SLAB OF FOSSIL CRINOIDS.* 

By E. O. Hovey. 
In November, 1901, the Department of Geology and 


Invertebrate Paleontology of the American Museum of 


Natural History received from Frank Springer, Esq., 
of East Las Vegas, New Mexico, the gift of a large 
slab of the fossil crinoid which is known to science 


SCIENTIFIC 





tacrinus was a free form and has been found only 
in beds of Upper Cretaceous age. 

The first specimen of the genus was found in 1870 
by Prof. O. C. Marsh in the Uintah Mountains in 
northeastern Utah. The Kansas specimens have 
added very greatly to our knowledge of these beauti- 
ful animals and have given Mr. Springer the material 
from which he has been able to complete the morpho- 
logical studies of the genus made by Mr. F. A. Bather 
of the British Museum on European material. Mr. 
Springer’s conclusions have been published in an elab- 
orate memoir by the Museum of Comparative Zodlogy 
of Harvard University with several plates. 


The investigations of Mr. Springer and others at 
the best localities show that these crinoids lived in 
populous colonies in the quiet mediterranean sea or 


lagoon which occupied western Kansas in Cretaceous 
times. Those crinoids that were at the lowest part of 
the floating mass rested directly upon the soft mud 
and settled into it in the positions in which they hap- 
pened to be when the colony died. These were thus 
perfectly embedded by the lower side in a fine matrix 
which preserved them like a mould. The other in- 
dividuals of the colony settled down on top of these 


and, not having a soft or plastic bed to receive and 
preserve them, were crushed out of shape and dis- 
articulated, and their component plates were indis- 


The whole mass was cemented 
together under pressure, forming a slab—a thin layer 
of limestone we now find it—with the crinoid 
bodies preserved only on its lower side. The largest 
of these lenticular layers of limestone was about fifty 
feet long and twenty feet wide with a thickness of 


criminately mixed up 


as 
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EFFECT OF GEOGRAPHICAL CONDITIONS Qj 










AUSTRALIA UPON ECONOMIC CONDI- 

TIONS, ETC. 

IN a paper read before the Geographical Society 
Paris, M. Vigoroux showed the influence which Ube 
geographical conditions of Australia had upon thy 
economic as well as political and social organizatioy 
of the country. As to structure, it is that of an in 
mense plateau, with a granitic base, and this config 








uration explains the absence of any important rive 
systems. On the west side the forests extend to 2% 


or 300 miles from the coast; the trees have an aby 
dant growth, and the Eucalyptus is one of the mog 










































common varieties. Specimens of this tree have bee 
met with which reached more than 300 feet in heighj 
and whose hollow trunk could afford space for 4 
horse and rider. The kanguroo and wild dog are th 
animals most frequently met with. In the west ap 
immense pasture lands, and in the central part ey 
tends a series of salt iakes which forms a kind of jp 
terior sea. In the north the lack of water has led ty 











the extensive use of artesian wells. The conditions 
of the Australian continent may be considered as fq 
vorable for stock-raising, but unfavorable for agrj 
culture, and it is not likely that its agricultural 


products will enter into competition with those of Ey 
rope. The geographical situation of Australia has 
brought about certain economical consequences, an 
the principal one has been that of occupying inmmens 
surfaces of territory for stock-raising, which requires 
a great space but needs little hand labor, while agri 
culture occupies a great number of persons 





UINTACRINUS SOCIALIS—Grinnell. 


as Uintacrinus s0cialis Grinnell. This crinoid is char- 
acteristic of the Niobrara Chalk horizon of the Upper 
Cretaceous of western Kansas. This slab, which is 
five feet four inches long and three feet two inches 
wide, in extreme dimensions, has mounted and 
now on exhibition in the Geological Hall, on the 
fourth floor of the Museum 

Crinoids belong to the same great subdivision of the 
animal kingdom as the common modern starfish, 
but they are of a lower grade of organization. Some 
forms are provided throughout life with stalks, or 
stems, the lower ends of which are rooted in the mud 
of the sea-bottom or attached to some foreign object 


been 


is 


Other forms, like the Comatula of the present seas, 
had such stalks during the very early stages of their 
existence, but lost them afterward, and floated free 
in the water Crinoids seem to have been most 
abundant, both in species and in individuals, during 
Lower Carboniferous (late Palwozoic) time, but, for 
the most part at least, they were stalked forms, lead- 


ing a stationary existence. The free forms were more 
abundant later and now are very numerous, more 
than two hundred species of the family Comatulide 
having been described from the present ocean. Uin- 





* From the American Museum Journal. 





AN INDIVIDUAL FROM THE SLAB. NATURAL SIZE. 


half an inch in the middle, thinning out on all sides 
to the thinness of cardboard. More than twelve hun- 
dred specimens in which more or less of a calyx was 
shown were obtained from this deposit. The arms of 
these crinoids are so mingled in the slab that it was 
impossible to free any of them, but some of them have 
been traced to a distance of forty inches from the 
body to which they belong. 


The slab which the Museum has received from Mr. 
Springer shows distinctly at least sixty-five bodies, 
while fifteen or sixteen more can be made out under 


the covering of entangled arms. The body or calyx 
had thin walls, the plates of which were apparently 
connected by a sort of articulation or loose suture, so 
that it was more or less flexible and comparatively 
light in weight. All the calices have been flattened 
so that the opposite walls have been brought together 
in the form of a watch crystal. 


Mixed Birdseed.— 


CNT GISG ...vcvcssccccccaetadueves . 6 parts. 
ee GOED b kcess dees Peteteboetéoeeane 2 parts. 
Maw seed ...... jhevehet-cheubudattd en 1 part 

REUSE GOOE oc ccccvccsovcceosogecsees 2 parts. 


—Pract. Drug. 





UINTACRINUS SOCIALIS—Grinnell. 


FOSSIL CRINOID FROM KANSAS. 


small area. The pasturage industry has become well 
developed, as is shown by the figures for i892, giving 
a total of 84,307 persons employed in the industry. 
At present the territory occupied for stock-raising 
equals 875,000,000 acres, while agriculture takes onl 
7,000,000 acres. The pasturage products figure double 
the value of the agricultural. The author brings cut 
the effect of the geographical situation upon the po 
litical and social conditions, and shows that the pene 
tration of the Australian continent could not, like that 
of North America, be brought about by means of the 
great rivers and lakes, in starting from the already 
peopled centers as a base. Besides, the best port 
were separated from each other by a considerable dis 


tance, and also by natural obstacles, such as moun 
tains or deserts. Thus it was brought about thai 


around the ports were formed five distinct colonies 
which afterward grew into federations. The autho! 
considers the effect of the local conditions, and espe 
cially the climate, upon the labor question in Aus 
tralia. It is due to the climate for the most part that 
the eight-hour day system has been generally adopted; 
again, the mild climate enables outside work to b 
carried out all the year round, and so the workmen 
arrive at the same total production in spite of the re- 
duced hours of work, On the other hand, during the 
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‘IONS OF 
YNDI- yumme! heat, it becomes more difficult to keep up a 
ontinuous effort, and this has caused a difference in 
he habits of Australian and European Anglo-Saxons. 
p the tropical region the white race cannot work for 
» long period without giving away, and this has made 
ht necessary to employ Polynesian and Asiatic labor. 
rhis will no doubt bring about a race struggle, and 
in fact it has already given rise to certain economic 
apd social problems which afe now absorbing the at- 
ention of the Federal Parliament. 
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, an abup ORIGIN AND USE OF IVORY 

the mog 

have bees Tue working of ivory dates back to the earliest 
in height epochs of history. The old Egyptians made dainty 
ice for gimartic! of art and useful objects from the costly ma- 
are thimterial, which are still to be found in many museums 
west anim Phidi the Hellenic master, is said to have fash- 
part eyfioned of ivory his large Zeus, whose garments were of 
ind of jpgegold. With the Romans, ivory was, especially dur- 
las led toMing the imperial period, most extensively employed 
‘CH it ions fe for rious articles of luxury. During the Middle 
ed as {gf/Ages, monks employed ivory for book covers, boxes 
for agri.— for lics and jewels, ete. Ivory reached the high- 


riculturajfest triumphs, however, only when the genius of Michel- 


Sse of Ev. Bt 
‘alia ha a 
ices, n 
ln Mense 
reqi res 
lile agri 
upon a 


IVORY 
angrio was bent to the use of this product, which 
was for a long time esteemed as highly as gold. The 


iese or Chinese knicknacks, the dainty Oriental, 
mos'ly Indian, chessmen have for centuries been made 

g rably of ivory. In Europe the changing fashion 
entirely crowded out ivory from the list 

materials suitable for the construction of ob- 
of art. To-day it is almost exclusively used for 
arti-les, such as piano keys and fan sticks, which are 
poctical enough compared with the prosaic billiard- 
ball. cane and umbrella handles, flute heads, knife 

Fhandles and combs. If the tusk of the largest pachy- 
derm has lost a field of usefulness, the requirements 


ilmost 


ol e 


of raw material still remain considerable. On an 
average 838,000 kilos of ivory are annually used. 
Of ‘his amount, 123,000 kilos fall to India and 19,000 
kil to China. To supply these quantities, which 
represent a value of about 17,000,000 marks (over $4.- 
006.000), about 65,000 elephants have to yield their 
live 

In India, the home of the Indian elephant, who ex- 


ternally can be distinguished from his African cousin 
only by the smaller ears, wild elephants, according to 


reliable reports, were once so numerous that it was 


necessary to resort to poison to protect the plantations 
To-day they have been almost 
India, and even in 


from their devastations. 


entirely exterminated from South 
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Ceylon old males with tusks are rare. The entire 
ivory production of India, therefore, amounts to 
scarcely 7,000 kilos per year, which is shipped via 
Calcutta mostly to Bombay and the Chinese ports. 


The balance of the demand is supplied by the African 
elephant. 

Spread over almost the whole 
wherever there are plants and water, the gregarious 
animal lives in herds or troops. The more favorable 
the conditions of existence and the more tropical the 
climate, the better developed are his tusks. Thus the 
ivory found in the immediate vicinity of the equator 
is the finest and most vitreous, while that coming 
from the extreme northern and southern limits of the 
elephant territory is the coarsest and cheapest. The 
handsomest tusks are found north of the Ukerewe 
Lake up to Abyssinia. The authentically longest tusk 
was bought at Tabora in 1886 by a well-known Ham- 
burg ivory firm. The tusk in question came 
from the district of the Tanganyika Lake in 
Central Africa and measures 2.94 meters. Full-grown 
tusks of old males are mostly meters, rarely 


of Central Africa, 





meters, in length, with a weight of 30 to 90 kilos, al- 
though now ané then such weighing 150 kilos are said 
be- 


to occur. The handsomest teeth are hard to get, 


cause they are much sought after as decorations for 
dwellings, tombs and temples; but-once in a. while it 
happens that such a rarity can be acquired, though, 
it is true, only with great trouble and at much ex- 
pense. The firm mentioned possesses the largest and 
longest pair of elephant tusks that have ever reached 
Europe. (See illustration.) The tusks, of faultless 
quality, weigh 101 kilos and measure 2.57 meters each; 
they came from Uganda, and have a commercial value 
of 3,775 marks ($900). 

There are two kinds of ivory, viz., the hard and the 
soft variety. The hard kind, also called live or glass 
ivory, is the least esteemed and is exported exclu- 
sively from the western coast of Africa. The soft 
grade, also termed dead or genuine ivory, comes 
chiefly from Zanzibar and the east of Africa. From 
the latter, keyboards, billiard-balls, and combs are 
made, whiie the hard kind is used for the manufacture 
of all those articles where a uniformity of the vein- 
ing is of less importance. The price of ivory fluctu- 
ates considerably and is now rising, since the 
supply of the necessary quantity is causing more and 


more difficulty. Of late endeavors have been made 
especially in the German possessions in Africa—to 
put a stop to the killing of the valuable pachyder- 


mata by rigid laws; this is an urgent necessity, since 
otherwise the elephant will have entirely disappeared 
in a few decades, as he is getting exceedingly rare al- 
ready. Major von Wissmann, the courageous German 
pioneer of civilization in the dark continent, himself 
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an able huntsman, has contributed his share in urging 
the most far-reaching measures for protecting the ele- 
phant from extinction. 
accompanying cuts we are indebted to Fuer Alle Welt 


ANCIENT MONU 


Art and archeology do not often come 


Addresses, but such 


cedure occurs in the Speech from the Throne of the 
young King of Italy, delivered at the opening of the 
Legislature in Rome last week. 


Among the many 


to be discussed during the forthcoming session of the 
Parliament—weighty with the responsibilities 
enterprise, 
general prosperity of the country 
improvements, 
at Naples, and (what is of greater interest to the gen- 
*) a development of the conserva- 
tive principles affecting public monuments which have 
so remarkable 
intimates in 
whole peninsula is to be brought under the government 
organization already established for preserving works 


Italian 
of reviving 


Roman 
eral educated public 


become 


Italy. The King 





SOFT TUSKS FROM UGANDA, 


of artistic and 


This admirable 


ernment authority in such matters, wherever it has 
been inaugurated, and it influences and controls to 
some extent the less important local soéfeties. In 
Italy these local societies, although founded for the 


purpose of popularizing the study and care of national 
history, are frequently swayed by local interests, and 


even, strange as it 


tions, and occasionally their influence is anything but 
In the case of a country such as Italy, 
many parts of which are still in a comparatively bar- 


conservative. 


barous state, and where a very superficial education 
in the richer classes of the community is just suffi- 
cient to induce a desire for what is called “restora- 


tion” or renovation of the public monuments, such an 
‘Ufficio 
Monumenti” is evidently of immense value. 

Forty vears ago, in the days of the “Unification” of 


institution as the 


Italy, laws for the 
ments were perhaps 
present. The 


be permitted at the 








THE LARGEST AND THICKEST PAIR OF TUSKS. 


historical 
seems.to be confined to-the. more northern provinces. 
institution of 
not the only body representing a national interest in 
the preservation of antiquities, is the responsible gov- 


mutilation of 
ments in public places, which expressed the political 
changes in a particularly brutal manner, would harély 
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For our illustrations and the 









MENTS IN MODERN ITALY.* 
into Royal 
an innovation in government pro- 










weighty affairs of State proposed 


















































flourishing finance, and the 
-space is found for 
alterations 


further extensive 
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AFRICA, 


EAST 


interest, which at present 


recent years, although 


may seem, by political considera 


per la Conservazione dei 


preservation of national monu- 
of greater necessity than even at 
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present day on the score of the 
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commonest public decency. Not merely the erasure 
of historic inscriptions referring to bygone institu 
tions, but often the most disgraceful vulgarity was 


perpetrated, such as the conversion of a bronze colos- 
sal statue of one of the popes into a patron saint of 
rudely- 
with a 
the 
whole transformation the work of some common b!ack- 
baser 
town. 
such 


the town, 
formed 
clumsy 


substitution of a 
place of the tiara, 
crozier in one hand, 


the 
in 
of a 


at Rimini, by 
episcopal mitet 
representation 


smith, who 
part of the 
Numerous 
malpractices, 
thorities for 
uneducated 


must have been the 
community thus 
were the instances in those days of 
committed by municipal and other 
the purposes of currying favor with 
democracy, and eager to 
their’ terms of office by some unnecessary 
the aspect of the towns they had to do with 

At the present moment a certain class of ancient 
monuments is attracting a great deal of attention in 
Italy. The ancient town-walls have been hitherto re- 
tained in a remarkable degree of completeness, partly 
on account of the manifest uselessness of pulling them 
down, and partly—or, perhaps, chiefly—because they 
happened to remain in use as octroi boundaries, long 
after their original intention as fortifications had dis- 
appeared Hitherto these ancient walls have formed 
of the most characteristic and picturesque feat 
connected with the old Italian cities, and their 
gradual disappearance will detract materially from 
the old-world charm of the peninsula. In some of the 
cities a vigorous effort is being made for their preser- 


employed by 
to disfigure the 


au 


change in 


ures 


an 
commemorate 


THE CONCENTRATION OF WINE 
Tuirty years ago, after the close of the Franco- 


Prussian war, Commander Morliére, a French artillery 


officer, induced his friend Dr. F. Garrigon to experi- 
ment with concentrated food and drink in his labora- 
tory. Dr. Garrigon at once began to devote all the 
time that could be spared from his researches upon 


mineral waters to experiments upon this subject, and, 
urged on by the commissary department, as well as by 
grades, endeavored to. solve, 
study, 
that of the concentration of wine, milk, bouillon and 
the 


of all 
problems connected 


officers 
other 


numerous 
before all with the 
other 
field. 

Commissaries-General 
him 


liquids of prime importance to armies in 
Viguié and 
“Should you succeed in concentrating wine only 


a half, it would prove an immense service both to an 


army on a campaign and to viticulture.” 


Encouraged on all sides, he in 1877 finished all the 


fundamental experiments in concentrating liquids for 


army use. 

Before explaining what must be understood by the 
concentration of wine, let us quote what Dr. Garrigon 
has to say about wine itself: 

“Wine is a liquid derived from the expression of 
fresh grapes, and accompanied, in a state of solution, 
with the organic and mineral substances that the 
roots of the vine have extracted from the soil, as well 
as a special ferment, which, under certain condi- 
tions of temperature, splits up the natural sugar of 

















vation, but it can hardly be expected that mere senti- the fruit into aleohol and carbonic acid, permitting 
mental reasons for their retention can weigh against likewise the development of acid products and ethers 
the speculative money-making interests involved in that give wine its tartness and bouquet.” 

the conversion of their sites to other purposes. Rome The concentration of wine consists in removing from 
still retains its ancient wall, of untold associations, this liquid .a greater or less quantity of its natural 
almost complete Florence lost hers in 1860-1870, water, while at the same time allowing it to preserve, 
when the octroi boundary was pushed much farther unaltered, all the other substances of which it is 
out into the country; Milan retains the greater por- composed. The water can be removed in two different 
tion of its sixteenth century fortifications, crowned ways: (1) By employing the improved Bourguignon 
with beautiful horse-chestnuts, and affording the pleas process which consists in freezing the liquid, and 
antest of promenades then removing the water in the state of ice; 

rhe citizens of Bologna and Genoa are now deciding and (2) by concentration through heat in a vacu- 

to remove these boundaries of their past history, in um. The first of these processes has not yet entered 

pite of a determined protest in each case on the the domain of practice, and is still the object of Dr 
part of certain dissentients who find a great deal to Garrigon’s studies. 

say on the subject in the local daily journals In The process of concentration by heat is much more 
the case of Bologna a great deal may be urged against advanced, and, since it has already entered the domain 

rere an ee ee 
APPARATUS FOR THE CONCENTRATION OF WINE. 

the destruction of the wall It is quite unnecessary of science and seems likely soon to enter that of indus- 
on the score of enlarging the city, as there are large try, we shall have a few words to say about it. The 
tracts of unoccupied ground still within it The concentration of wine presents two difficulties, the 
only excuse for its removal which can be urged by the prevention of a disagreeable taste due to heat, and 
party of destruction, is that the city will thereby be that of the loss of alcohol and bouquet. 

modernized In other words, the object in view is to In evaporating wine in a vacuum its point of ebulli- 
do away with one of the special features which render tion is lowered to such a degree that it is impossible 
an old Italian town different from anything of the for it to acquire a burnt flavor, which is produced 
kind to be found in other countries. This must, of at a temperature bordering upon 70 deg. C. 
course, in time, seriously affect that large section of As for the preservation of the alcohol and bouquet, 
the townspeople which lives on profits derived from that is likewise very simple. All that has to be done 
the tourists and visitors, whose only attraction to such is to cool the vessels in which the concentration of 
a place as Bologna is its old-world character. But the the distilled vapor is effected to 20 deg. 
misdirected ambitions and the ceaseless modern crav- The apparatus invented and patented by Dr. Garri- 
ing for something new, which have affected Italian gon for the concentration of wine consists of a retort, 
municipalities ever since 1870, are now inducing the A, placed in a water bath, S From the bottom a glass 
Bolognese to this stupidity, to be regretted by every siphon leads up through the stopper of the retort, the 
one except the contractors secure of an immediate tube being provided at R with a cock. From the top 
profit out of the job, and the town councilors who of the retort starts a tube, 7. that connects with a 
vainly imagine that their interests and their popu- worm, Se. At 7? is a cock to permit of the entrance 
larity may be increased thereby At a recent meeting of air into the apparatus. 
of the town council it was decided to carry out this The extremity of the worm terminates in a stopper 
piece of destruction, in defiance of the efforts of the whence start the tubes, ¢?’?t”. which descend to 
conservative party, headed by Signor Rubbiani The the bottom of the tin-lined copper vessels, A’ A” A’”, 
deed may, however, be still averted through the action provided with cocks, bb’ b” At the upper part of 
of the Department for Preserving National Monu each of these vessels there is a cock, rr’ r”, for the ad- 
ments, and it is in such cases as this that fuller and mission of atmospheric air. Upon the tubes, ¢?t’t”, 


more adequate powers seem to be required by the gov- 
ernment for dealing with the historical memorials of 
the country, as referred to in the King’s recent speech 

Genoa does not depend for its interest to the pass- 
ing visitor so much on historical memorials as Bologna 


The medieval aspect of the city, which is so striking 
and complete in the case of Bologna, is absent in the 
great maritime city Genoa lost its mediwval walls 
ages ago, and the fortifications which are to be de- 
molished are comparatively modern, although long 
out of date, as such things go. Genoa, while losing a 
great deal of its old-world imposing character, with 
the massive stone-sheathed earthworks of the seven- 
teenth century, will always remain one of the most 
beautiful of cities, occupying one of the most striking 
sites in the world Bologna, on the contrary, de- 


prived of its mediwval character, would not attract a 
single visitor of the thousands who annually stay over 


a few nights, to explore its endless arcaded streets 
within the ancient brick wall which has protected 
them for so many centuries from the bitter “tramon 
tana” wind sweeping over the ugly flat Lombard 
plain. 


there is a cock to permit of interrupting or re-estab- 
lishing communication with the rest of the apparatus. 
From the top of the vessels, A’ A” A’’, start tubes 
1’ T’ T’’, that put the vessels in communication with 
a vacuum pump. Vacuum gages, CaC’aC”a, are 
cured to each of the vessels, A’ A” A’”. 

The operation of the apparatus is as follows: A 
vacuum is first formed by means of the pump, and 
then the quantity of wine that it is desired to treat is 
introduced into the retort, A, through the siphon, S’ 
Then the water bath and afterward the wine is heated. 
The latter enters into ebullition at a very low tempera- 
ture, say, of about 25 deg. or 28 deg. C. The ethers 
and a certain quantity of alcohol become volatilized and 
are concentrated first in the vessel, A’, and then in 
A”, both of which are surrounded with a —20 deg. 
refrigerating mixture. After this, the ethylic alco- 
hol, accompanied with a small amount of heavier 

cohol, passes and continues to condense, along with 
a certain quantity of water, in the vessel, A”. After 
about a third of the liquid has evaporated the tempera- 
ture rises to from 50 deg. to deg. in the vinous 


se- 


extract of the vessel, A, and nothing thereafter comes 
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the run and 


vessel, 


last 
in the 


nearly pup 
A’”’, which jg 
After the enti 


quantity of water necessary for obtaining the cdegpys 
of concentration desired has been thus removed froy 
the vessel, A, the operation is arrested and the wate 


bath is cooled by a 
lowed to enter the 
primes itself automa 


off all the concentrated liquid contained in the 
The liquids of the vessels, A’ 


collected 
the 


the extract 
centrated to 
obtaining it 


is two-fifths 


current of water, and air is qj 
entire apparatus. The sipha 
tically, and, through it, is draw 


reton 

and A”, are poured in 

, and we thus obtain wine ¢q 

degree desired. The actual cost , 
of a cent a gallon. 


Such wine is so well pasteurized that it no longe 
undergoes any alteration through the action of miier 
organisms, even when the vessels containing it are Jep 


on tap. If it be des 
centrated to its 
done is to add to it 


original 


ired to bring the wine thus coy 
volume all that has to jy 
a quantity of distilled water, » 


water freed from microbes by boiling, equal to thy 


removed from it by 


concentration. 


For the above particulars and the engraving we ap 


indebted to La 


Nature. 


TRADE NOTES AND RECIPES. 


Hektograph Pad.—The “pad,” known as a hekt 
graph, used in duplicating letters, is essential 
mixture of glue (gelatin) and glycerin. This mix 


ture has the property of remaining soft yet firm fo 


a long time and of absorbing and holding certai 
coloring matters in such a way as to give them w 
slowly or in layers, so to speak, on pressure. 

Such a pad may be made by melting together | 
part of glue, 2 of water and 4 of glycerin (all by 
weight, of course), evaporating some of the w:ter 
and tempering the mixture with more glue or glyc:rinff 
if the season or climate require. The mass wher of 


proper consistency, w 


ing a small portion, is poured into a shallow pan in 
the nix® 


allowed to set. 
ture strained; 
skimming the 
similar appliance. 
Variations of this 
some of which are ap 


and ai 


Glycerin 
Gelatin 
Water 


Water 
Dextrin 
Sugar 
Gelatin 
Glycerin 
Zine oxide 


Gelatin 
Water 
Glycerin 
Barium 


sulphate 


Gelatin 
Dextrin 
Glycerin . 
Barium sulphate 
Gelatin 
Water 

Glycerin 
Kaolin 


The writing to be copied 


graph is done on good 


by the following formula or one similar 


Methyl 
Alcohol 
ME icnawevewns 
Glycerin 
Water 


violet.... 


violet 
the 


Dissolve the 
glycerin; dissolve 
both solutions. 


The writing is allowed to dry without blotting 
moistened 


pad having been 
paper is placed on it, fa 
gently but firmly over 


to prevent its changing position. It 
main on the pad for from two to five minutes, and i 


then carefully remov« 
pressing dry paper on 
mediately. The operat 
as little interruption 
states that the distinc 
graph prints may be 
wetting the paper 
made with alcohol and 
by blotting paper. 


After using the pac 


from the surface immediately with a soft sponge an 


warm water, drying it 
another operation. It 


times, if properly manipulated. 


Anilin colors other 
course, but the latter it 
others that have been 
Gaz. 


Laundry Soap.—A good, common hard soap may be 
clean tallow 
without any very special skill in manipulation 


made from 


austic soda indicated 
now be obtained from 


ties to suit, at a very moderate price 
age strength is made by dissolving it in water in the 
proportion of about 2 pounds to the gallon. 
saponification of lard, a given quantity of the grease 
is melted at a low heat, and one-fourth its weight of 


the lye is then added i 
siirring; 
fected, another portion 
ed, as before, and the 


Clean 


surface 


‘tness 


upon 


when incorporation has been thoroughly ef 


hich can be ascertained by c 0! 


glue must be used 
r bubbles should be 
with a piece of 


or 
removed bj 
cardboard or 
been 


formula have 


pended: 


propos ed 


12 ounces. 
2 ounces. 
71% ounces. 
diadi< 2 ounces 
10 ounces 
1s 


2 ounces 


ounces 


15 ounces 
15 ounces 
1! ounces 


10 ounces 
10 ounces 
120 ounces 

S ounces 


12 ounces 
10 ounces 
100 ounces 

S ounces 


10 ounces 
37 ounces 
38 ounces 
5 ounces 


by means of the hekto 


paper with anilin ink, prepared 


1, ounce 
', ounce 
coeeee saw % ounce. 
1 ounce 
6 ounces 


in the 
sugar 


with tl 
and mix 


mixed 
water; 


alcohol 
in the 


Th 
with clean water, th 
ce inward, of course, and rubbed 
every portion, care being tak« 

is allowed to re 


d. Copies are now taken b 
this surface and removing in 
i6n should be carried out wit! 
as possible. The New Ide 
and sharpness of hekt« 
very materially heightened b 
which the prints are to by 
removing the excess of alcoho 
1 the ink be 


should remover 


well. It will then be ready for 
may be used a great man) 
than violet may be used, of 


is said yields more copies than 
tried.—Drug. Cire. and Chem 


or lard and caustic soda 
The 
is a crude article which may 


wholesale druggists in quanti 
A lye of aver 


For the 


n small portions with constant 


of lye equal to the f.rst is add 
mixture kept at a gentle heat 
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uniil saponification appears to be complete. If the 
soup does not readily separate from the liquid, more 
lye should be added, the soap being insoluble in strong 
lye. When separation has occurred, pour off the lye, 
add water to the mass, heat until dissolved, and again 
separate by the use of more strong lye or a strong 
solution of common salt. The latter part of the pro- 
cess is designed to purify the soap and may be omitted 
where only a cruder article is required. The soap is 
finally remelted in a water-bath, kept at a gentle 
heat until as much water as possible is expelled, and 
then pour into frames or molds to set.—Drug. Cire 
and Chem. Gaz. 


TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 
American Bicycles in Formosa.*—The bicycle best 


ted to Formosa’s requirements is one that will come 
i to the following specifications: 

Model.—While men’s wheels are generally preferred, 
it is worth while to note that Chinese male riders do 
not object to a lady’s wheel; in fact, many prefer it, 

it is possible with the latter to wear the character- 
j-tic long coat. Therefore, if there is any advantage in 
price, dealers who cater to the Chinese trade will usu- 

y permit a portion of their order to be for this 
model wheel. This does not apply to Japanese, how- 
r, the majority of whom have adopted foreign dress 

id therefore desire men’s wheels. The social laws of 
China act as a barrier to the women of that nation 

ling a bicycle; and in Japan, while there are no 

cial laws that prevent it, the general feeling among 
omen is that it would be unladylike to engage in the 
ort. Japan, however, is a land of social revolution, 

d it is not unlikely that the wheel will in time be 

opted by this sex. As evidence of this, there are at 

esent a dozen or so high-class Japanese young la- 

es in Tokyo who ride, and they have organized a 

cling club, to the astonishment of, I might say, the 

hole nation; but from the comments of the Japan- 

e press, the innovation was as a rule favorably re- 

ived by the men and the use of the bicycle generaily 
dvocated. The Japanese young lady has but little 

the physical strength of her Western sister, and the 
oderate use of the wheel would doubtless be a very 
eneficial form of exercise. 

Size—Japanese and Chinese, who are practically 
he only customers for bicycles in Formosa, will aver- 
ge somewhat under foreigners in height. Conse- 

uently, a 22-inch frame is the most suitable; in fact, 
ealers will not accept 24-inch frames. 

Equipment.—The double-tube tire seems to be the 
nly one suited to Formosa. Single tires have not 

iven satisfaction here, for the reason that a really 
ad puncture can not be repaired without recourse 
o a repair shop, and there is, unfortunately, no such 

-tablishment in Formosa. Furthermore, owing to the 
tropical heat, the rubber packing in the tire valves 
requently softens and renders the valve useless, and 
vhen this occurs they have sometimes to be replaced 


With the ordinary single tube, the valve can not be 
taken out; thus the double tire is preferable on this 
core also. The Formosan customer looks more to the 


tire than to the frame, and the few high-priced wheels 
with single tires which have come into the island have 
been sold at a loss All wheels should be equipped 
with brakes. A San Francisco dealer, in forwarding 
to the island a shipment of wheels which were to be 
equipped with brakes, wrote the local merchant that 
as the use of brakes had been practically given up in 


San Francisco,” he had taken the liberty of canceling 
that item in the order The unfortunate Formosan 
dealer had to hold these wheels in stock for four 
months until brakes could be obtained from America 
and fitted on. The Formosan rider is but little con- 
cerned with the “fashion in San Francisco,” and he 


does not consider a bicycle complete unless it is pro 


vided with a brake. Although adjustable handle bars 
do not permit of a very perfect adjustment of the 
handle-bar brake, these bars are desirable, as the 


rider can place the handles in the position which best 
suits him. If adjustable bars cannot be supplied, the 
turned-up handle bars, such as are used on ladies’ ma- 
chines, are preferable. The gear should be medium 
say, seventy-three. 

Price With a 
freight rates, the so-called 
expensive for this market. A good, strong wheel, with 
brake and double tires, selling in 2-dozen lots at say 
$15 to $16 a wheel would receive a warm welcome, and 
even at $17 or $18 there would be some demand 
These need not necessarily be 1902 models; wheels of 
the 1900 medel, and made by comparatively unknown 
manufacturers, would be quite as satisfactory for this 
market. 


and excessive 
high-grade wheels are too 


duty of 25 per cent 


I would be pleased to learn of any machines that 
will comply with the above requirements, and will 
place the information received before the local deal 


ers most interested.—James W. Davidson, Consul at 


Tamsui 


Proposed American Department Store at Bombay. 


Now that the American manufacturer is trying to 
gain a fair share of trade in the world’s markets, I 
would suggest that he give more attention to India. 


On this peninsula, which is about half the size of the 
United States, reside 300,000,000 people, or about one 
fifth of all the inhabitants of the earth. 

The exports of India exceed its imports. A careful 
examination of its foreign trade will show that, with 
few exceptions, India sells raw material and buys 
finished products, and therefore is substantially a con- 
suming nation. During the fiscal year 1900-1901, the 
foreign trade of India amounted to over 20,000 lakhs 
of rupees, or about $692,000,000. Of this, $383,000,000 


represer rts The 
lion’s s ire trade, 
went to states was 
the thir rts, China 
occupyll India, the 
United ist. It is 
some ¢ if all the 


articles to India 
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many of which lose their identity in being transshipped 
in Europe—were traceable, our sales would make a 
much better showing. 

Great Britain is not increasing its traue with India, 
yet when one considers the number of years that it 
has enjoyed a substantial monopoly in this respect, 
one can form some idea of the important part India 
has taken in contributing to the wealth of the British 
Empire. 

The continent of Asia and its islands have a popu- 
lation of perhaps 800,000,000 people and a trade worth 
probably $2,000,000,000 a year. Of this trade, the 
United States does not receive a fair share—less, in- 
deed, than some nations which, to reach it, have two 
seas to our one to cross. 

Few, if any, cities in the Orient offer better facilities 
for exploiting American goods than Bombay. It pos- 
sesses a magnificent harbor, extensive systems of rail- 
ways radiate from it, and its steamship and freight 
lines run to all parts of the globe. It is a great trans- 
shipping point by sea and is the national gateway to 
India. Bombay ranks third in the British Empire in 
the value of its annual export and import trade, Lon- 
don and Liverpool being first and second, respectively. 
Before the plague reduced its population, next to Lon- 
don it was the largest city in the empire. During the 
past year, its imports were valued at $120,000,000 and 
its exports at $112,000,000, making a total foreign trade 
of $232,000,000, or nearly half of that of all India, 

Commerce with America is increasing. An exceed- 
ingly friendly feeling toward the United States exists 
among the people of India, and all things American 
are popular. A number of our business concerns have 
established agencies and branch houses here, and 
others are sending trained representatives into the 
field—a system I have strongly recommended to our 
exporters. Many letters of inquiry, cafalogues, adver- 
tising sheets, and price lists come to this consulate. 
While this way of obtaining business is not over- 
productive, yet it shows that our people are beginning 
to realize the opportunities for trade in India. 

The Indian native is not prevented by patriotism 
from buying where he can secure the best and cheap- 
est goods—especially the cheapest. He naturally de- 
sires to examine the article he buys, and if “spot” 
eash is required, he in turn demands “spot” delivery. 

I wish to impress upon the American manufacturer 
or exporter the desirability of placing his wares on 
actual sale in this market. Sample rooms, catalogues, 
price lists, employment of native agents, etc., have 
been, so far as my observation goes, somewhat barren 
of substantial results The way to sell goods is to 
simply sell them, and the less complication the better. 
It would be hard to improve upon the method used by 


our large concerns. The merchant shows his goods, 
the buyer makes his selection, pays the price, and 
takes the article. That is all. What can be more 


simple? This method of buying and selling has su 
ceeded well at home; why not abroad? 

When credit sales, catalogues and samples, foreign 
museums, agencies, and other schemes are introduced, 
complications arise, all of which tend to increase the 
price to the consumer, without any additional advan 
tage to the seller. I therefore recommend to the en- 
terprising American exporter not wishing to assume 
the expense of sole representation in this market, that 
he associate himself with some noncompeting firm 
in a joint representation of their products. 

In accordance with this idea is an American depart- 
ment store, composed of ten or twelve departments 
of noncompeting mercantile lines, each controlled by 
a submanager; sent out from the home house, and all 
under the supervision of a man of large local and gen 
eral experience. Such a concern should be a_ stock 
company, with the stock held equaily by the several 
houses interested and paid for in the goods represented. 
less a small percentage in cash, the latter to be used 
to defray the expenses of establishing the business. 
The clerical force and salesmen could be natives of 
the country, but other details should be purely on the 
American plan. The sales, both wholesale and retail. 
should be made on a cash basis, or its equivalent, and 
sufficient goods should be carried in stock to permit 
immediate delivery In case of heavy orders and 
where time is not an important consideration, the 
present indent system could be used. The stock of the 
different lines could be increased or decreased, or new 
lines added, or other necessary changes made, as the 


business demanded or experience suggested. The va 
rious noncompeting lines that would probably prove 
successful ave 

1. Boots and shoes. 

2. Carriages, bicycles, and automobiles 

3. Hardware, shelf goods, edged tools, stoves, cook- 
ing utensils, etc. 

4. Iron and steel, structural and corrugated iron, 


wire and safes 
5. Leather, harness, and trunks 
6. Jewelry, clocks, and watches 
7. Dry goods, piece goods, and sewing machines 


8. Furniture, including office and school fixtures. 

9. Machinery, pumps, engines, agricultural tools 
suitable for India, arms and ammunition. 

10. Electric machinery and electric supplies 

11. Groceries and provisions, canned goods, pre- 
serves, cured meats, fish and dried fruits. 

12. Stationery, paper, certain lines of books, maps, 


typewriters, and office supplies. 

Local firms dealing in these lines of American goods 
should be consulted and an understanding reached, 
so that conflict of business interests would be avoided. 

Our manufacturers and exporters will at once see 
the many advantages of an American department store 
in this city. The unity of the various houses repre- 
sented would give it strength and capital; the presence 
of thoroughly trained and reliable American repre 
sentative agents, each a specialist in the line of which 
he is manager, studying the wants of the people and 


keeping their houses in touch with the market, are 
strong arguments in its favor. The goods being on 
hand, could be sold on their merits and at once de 


livered for cash, a feature that speaks for itself. 
There is an American citizen here who has been in 
business in Bombay for some years as the principal of 
a merchant and commission house. He has so much 
faith in this scheme for the establishment of an Amer 
ican department store that he is not only desirous of 
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giving his attention to it, but is willing to inves, 
money in the concern. 

He informs me that he is writing up the plan and 
will place it before American exporters.—Wm. Thos. 
Fee, Consul at Bombay. 

How to Increase Coal Sales in Austria.—During the 
year 1901 there were imported at Trieste about 300,- 
000 tons of coal, 20 per cent of which came from the 
United States. With the excéption of one shipload 
all the United States coal was imported by the Austrian 
Lloyd Steamship Company for its own use. I am in 
formed that this company is so well pleased with the 
result of its experiment of substituting American for 
British coal that it has again contracted for 100,000 
tons of our coal, to be delivered during 1902. 

The praises of American coal sounded by the Lloyd’s 
engineers induced a Trieste coal dealer to place with 
a New York firm an order for 3,000 tons of prime 
steam coal. When the coal arrived it was found to 
contain so large a percentage of screenings as to ren 
der it unsalable as standard steam coal, and the pur 
chaser refused to accept it. The coal was finally dis- 
posed of at a considerable discount, but not until it 
had been offered to, and inspected by, nearly every 
other dealer in the city. The local representatives of 
the British coal interests unduly descanted on this in 
cident, and it can not be denied that the reputation 
of our coal has suffered a serious backset. 

That we have coal equal to the best British grades 
few dealers doubt; but I know that many of them 
would regard it as a very risky experiment to buy in 
the United States “sight unseen" a shipload of coal 
and pay cash for it. In fact, the large majority of our 


exporters of coal are not yet well enough known 
abroad to demand from foreign buyers more confi 
dence than they are willing to extend to them Brit 
ish coal is sent here on consignment. Nearly every 


British exporter doing business in Austria has a large 
depot at Trieste, in charge of a native agent, and it 
is probably safe to say that the most experienced coal 
men of this city are thus linked to British interests 

A standard grade of American steam coal was re 
cently offered here for February or March delivery at 
a price 3s. (73 cents) below the present quotations 
of Welsh coal and found no taker; while in Italy and 
France, the same coals have for the past year been 
sold side by side at practically equal prices. I have 
no doubt that, were an American coal depot estab 
lished here, from 200,000 to 300,000 tons of first-class 
American steam coal could annually be sold in south 
ern Austria. 

Mr. A. Weiler, who has opened at Trieste a general 
agency for the importation of American goods, with 
branch offices at Vienna, Prague, and Budapest 
makes the following statement in a letter which he re- 
cently addressed to me upon the subject of coal ship 
ments from the United States: 

“The greater part of our customers know as yet lit 
tle of the merits of American coal, and they will not 


order large quantities of it while British coal can 
be bought here at any time in parcel lots. There is 
only one way of introducing United States coal into 


Austria, viz., by the establishment of coal depots at 
Trieste, where consumers may inspect the article and 
buy the quantities desired. Such depots have the 
further advantage that foreign steamers calling at our 
port can be supplied with this fuel. 

“When American coal is once well introduced and 
sufficiently known, there will be no difficulty in obtain 
ing large orders. If your miners and shippers desire 
to conquer our market, they must offer their product 
for sale here and establish in our ports depots for that 
purpose, and if their coal can at all compete with the 
product of Great Britain, they will run no risk in doing 
so. I will add that we should be pleased to enter into 
correspondence with any good American coal firm dis 
posed to profit by our suggestion and establish a coal 
depot at Trieste. I am well equipped for representing 
such a firm in this place, as well as in the various 
other cities in which I have branch offices, and I am 
able and ready to give any security or bank guaranty; 
that may be desired.” 

There is also a demand here for good gas coal: and 
with wood selling at from $6 to $10 a ton, and an in 
ferior grade of gas coke at $11 a ton, it ought not 
to be difficult to create a demand for anthracite coal 
But such is the conservatism of the Austrian dealer 
that he will not buy abroad a commodity which, for 
more than half a century, has been brought to his very 
door, even if he can effect a large saving by doing so 
He does not like to reckon with unknown quantities 
in his business transactions, and he seems willing to 
pay whatever it may cost to have business made easy 
or safe for him. When our colliers, like their British 
rivals, will sell their product to the Austrian dealer 
in his own market, the ascendancy of our coal in Adri 
atic ports will be assured.—Fredk. W. Hossfeld, Con 
sul at Trieste. 


Coffee Crop in Guatemala.—Consul-General McNally 
reports from Guatemala, December 11, 1901, that the 
coffee crop in Guatemala for this season will fall about 
40 per cent short of that of last year. It is estimated 
that the yield will amount to 480,000 quintals (48,000,- 
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SELECTED FORMUL®. 


To Scent Advertising Matter, etc.—The simplest way 
of perfuming printed matter, such as calendars, cards, 
stick them in strongly odorous sachet pow- 
Although the effect of a strong perfume is ob- 
thereby, there is a large loss of powder, which 
printed matter. Again, there are often 
which are due to the essential oils added to 


ete is to 
der 

tained 
clings to the 
little spots 
the powder 

Another way of p¢ 
in France for scenting « 
them in very strong “extraits 
therein for a few days Then the cards are taken out 
and laid between filtering paper, whereupon they are 
pressed vigorously, which causes them not only to dry, 
but also to remain straight rhey remain under strong 
pressure until completely dry. 

Not all cardboard, however, can be subjected to this 
process, and in its choice one should consider the per- 
fuming operation to be Nor can the cards 
be glazed, since spirit dissolves the glaze. It is also 
preferable to have lithographed text on them, since 
in the case of ordinary printing the letters often partly 
disappear o1 the colors are changed 

For pocket calendars, price lists and voluminous mat- 
aining more leaves than one, another process 
is recommended In a tight closet, which should be 
lined with tin, so that little air can enter, lath are 
fitted on the opposite each other, on which nets 
stretched on frames are laid. These nets cover with 
paper. and as follows On the bottom of 
the closet sprinkle a strongly odorous and reperfumed 
then cover one net with the printed matter to 
be perfumed and shove to the closet on the lath. 
rhe next net powder, the following one 
printed matter, an o on until the closet is filled. 
After tightly closing the doors, the whole arrangement 
is left to itself rh presents another ad- 
vantage in that all sorts of residues may be employed 
for scenting, such as the filters of the and in- 
fusions, residues of musk, et« These are simply laid 
on the nets, and will thus impart their perfume to the 
printed matte! 

Such a scenting 


rfuming, which is used especially 


ards and firm articles, is to dip 
d’odeur,” leaving them 


conducted 


ter cont 


sides 
tissue proceed 


powde I 


igain receive 


process 


odors 


follows: 


kilos 
kilo 


powder produced as 


Iris powder, finely 
Residues of musk 
Yiang-ylang oil grammes 
jergamot oil grammes 
Artificial musk souvoeees 2 grammes 
lonon y grammes 


Tincture of benzoin grammes 


may ibsequently be employed for fill- 


Drogisten Zeitung 


The powder 


ing cheap sachets, ete Deutsche 


ilmost invisible joint may 
with the following 


Cement for Porcelain An 
be made, with careful handling 


Chloroform Tee 
India rubber ode ‘ .. 25 parts. 
Masti ee ‘ , 15 parts. 


shreds 
chloroform Stopper 
is dissolved, then add the mastic 
until the same is dissolved. Apply the 
cement to each surface to be united and let the pieces 
tand until the. greater part of the chloroform is evap- 
orated, then unite, press firmly to place, and if pos- 
sible, tie in position. When the cement is apparently 
thoroughly dry on the surface scrape off the super- 
fluity, and dust over the line of junction a little zinc 
oxide, chalk, pow infusorial earth, or some such 
material, and with a clean pencil brush it over the 
joint After the cement has become perfectly dry, re- 
move the cords and rub off the superfluous powder 
The joint can searcely be discovered if the work has 
been well done Phar. Rund 


Bleaching Skin-Salves 
recipes for skin-creams 
A skin-bleaching action 
hyd! peroxide possessed by the 
ture 
Lanolin ; 24046600080 7 
Bitter almond oil o0 a 


vial 
and set 


into a suitable 
tightly 


Cut the 
and pour on the 
iside until the rubber 
and let stand 


rubber into put 


lered 


Following are two reliable 
owing to the presence of 
ogen following mix- 
grammes 
grammes 
Mix and stir with this salve-base a solution of— 
Borax ... 1 gramme 
Glycerin 15 grammes 
Hydrogen peroxide 15 grammes 
For impure skin the following composition is 
commended 
White mercurial 5 
Zinc ointment 5 
Lanolin , . 30 
Bitter almond oil ; so 2 


gradually stir 


grammes 
grammes 
grammes 
grammes 
solution of 
2 grammes 
Glycerin 30 grammes 
Rose water . 10 grammes 
Concentrated nitric acid 5 drops 
In the effect of 
the cream This ac- 
tion of the 
Both salve 
H. Kuehl in the 


And into this : 


Borax 


bleaching 
acid 


opinion of the author the 
may be ascribed to the nitric 
acid is rather well known 
may be scented with a drop of rose oil.— 
Pharmaceutische Zeitung 


Paste Polish for Tan Shoes,.— 
Yellow wax 
Oil turpentine 

Melt on a water 

the paste turns cre 
tion 
Nenkin brown caénes 15 
Phusphin ; seued i 5 
Water é 4 
Stir constantly until the mixture 
Drug. 


4 ounces 

Ss ounces 
strain, stir occasionally until 
then add the following solu- 


bath 
amy 


grammes 
grammes 
drachms 
is perfect.—Pract. 


Whooping Cough Sirup,— 
Beechwood 
Camphorated tinct. 
Sirup dextrine (glucose) 

make 

Mix. Directions A. teaspoonful 

oxysm of coughing.—Pract. Drug. 


creosote 10 drops 


opium 2 ounces 
sufficient to 

.16 ounces 
after 


each par- 
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ply, are all treated, as well as railway propulsion, pneumatic tube trans- 
mission, refrigeration. The Air Brake, and numerous appliances in which 
compressed air is a most convenient and economical vehicle for work— 
with air tables of compression, expansion and physical properties. 

This is a most comprehensive work on the subject o. Compressed Air, 
giving both the theory and application. 

S?” A special illustrated circular of this book will be issued when published, 
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The Progress of Invention in in the N ineteenth 
Century. 


By EDWARD W. BYRN, A.M. 
Large Octavo. 480 Pages. 300 Illustrations. Price Ag by Mail, Postpaid. 
Half E Red Morocco, Gilt Top, % 
The most important book ever published on ee and discovery. 
It is as readable as a novel, being written in popular style 
The book gives a most comprehensive and coherent account of the pro- 
ress which distinguishes this as the “ golden age of invention,” resulting 
in industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im- 
portant features of the book. enabling the reader to refer at a glance to 
important inventions and liscoveries of any particular yes The book is 
yrinted with large type, on fine paper, and is elaborately illustrated with 
WU engravings and is attrac tively bound. 


EXPERIMENTAL SCIENCE. 


This is a book full of interest and value for teachers. students and others 
who desire to impart or obtain a practical knowledge of Physics. 
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It has influenced thousands of men in the choice 
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Wth edition. Revised and enlarged. 
gantly bound in cloth. Price, by mail, 
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914 pages. SWillustrations. Ele- 
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MAGIC 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it i. wwe of the most 
attractive holiday books of the year. The illusions ure illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
Stage illusions, fire-eating, sword-swallowimg, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are all well described 
and illustrated, making a handsome volume. It ia tastefully Pet and 
bound. Acknowledged by the profession to be the eee ard Work on 
Magic. %8 pages. 42) illustrations. Price $2.50 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O°;CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up ina 
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Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 
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Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER PD. HISCOX, M.E. 

This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind 

The make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
repching out for a better knowledge of the new era in locomotion 

The book is up to date and very fully illustrated with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
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postpaid. 


GAS ENGINE CONSTRUCTION. 
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PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint _of practice 
than that of theory. The principles of operation of Gas Engines are 
clearly and simply desc: tribed, one then the actual construction of a helf- 
horse power engine is taken u 

‘iret come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings It is profusely illustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned werking drawings give clearly the sizes and 
forms of the various details. 

The entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe. with slide rests 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers 

Every illustration in this book is new and original, having 

en made expressly for this w 
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the use of Machinists. Mechanics, Inventors, Engineers, Draughtsmen, 
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Large 8vo. 40 pages. 1.649 ilfustrations. 
G@™ Full descriptive circulars of above books will be mailed free wpon ap- 
plication, 


MUNN & CO. Publishers, 361 Broadway NW. Y. 





1373. Aprit 26, 1902, 


Ta Bp 


Scientific American Supplement. 


PUBLISHED WEEKLY. 
Terms of Subscription, 85 a Year. 


Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

All the back numbers of Tur SurrLeMenr, 
commencement, January 1, 1876, can be 
10 cents each. 

All the back volumes of Tue SurrLemMeENT can like- 
wise be supplied. Two volumes are issued yearly. 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in stiff covers. 

CompBinep Rates.—One copy of ScrenTIFic 
CAN and one copy of ScleENTIFIC 
one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents and 
canvassers. 


from the 
had., Price, 


AMERI- 
AMERICAN SUPPLEMENT, 


MUNN & CO., Publishers, 361 Broadway, New York. 


TABLE OF CONTENTS. 


I, AERONAUTICS.—The Use of 
STUART BRUCE.. 


PAG? 
Balloons in War.—By Eric H. 


Il. ARCILEZOLOGY.—Ancient Monuments in Modern Italy.......... 

Il. / AUTOMOBIL ES. 
tion 

The P roblem of Aleohoi for Motive P ower.. 


IV. CHEMISTRY.—The Chemical Changes in 
Cueese.—By WALTER F. St THERST. eee 
The Concentration of Wine 


The Leipsic Automobile Show.—7 illustra- 
om 


the ee of 


FV. CORB E. —Comembar Bete occ cc csicccccccccccecccccscocseocscsss 
VI. ECONOMICS.— Effect of Geo ere aphical Conditions of Australia 
upon Economie Conditions, e . 2 
The ae of the De partment of Labor.—By CARROL D. 
WRIGHT.. ° Csevccsecccessecenes & 
VIL. ELECTRICITY.—Contemporary Electrical Science 
Some Electrical Developments. ... 
Vil. ME . ALLURGY.—Bessemer Steel Production in the United 
State eee 2 
A New r ‘anadian Iron and Steel Plant.—6 illustrations 
IX. MISC aL LANEOUS.—Selected Formulz 22012 
Trade Notes and Receipts 22010 
Raft to Steamship.—By 


X. NAVAL ARCHITECTURE. mE pe: 
IV. illustrations. 


RANDOLPH L. GEARE.—Par 
Savage Navigators’ Charts 


2204 
22005 


A Remarkable Slab of Fossil Crinoids.— 


XL. PALEONTOLOGY.— 
y illustrations _ 22008 


By E. 0. Hovey.—2 


XIL. TECHNOLOGY. —Fluorescent Dyeing 
Origin and Use of Ivory.—4 illustrations, 











JUST Pt BLISHED. 
Practical Pointers for Patentees 


Containing Valuabie Information and Advice on 
THE SALE OF PATENTS. 


An Elucidtion of the best methods Employed by the Most Successful 
Inventors in Handling Their Lnventions. 


CRESEE, M.E. Cloth. Price, $1.00. 


This is the most practical, up-to-date book published in the interest of 
Patentees, setting forth the best methods employed by the most success. 
ful Inventors in handling their patents. It is written expressly for 
Patentees by a practical Inventor, and is based upon the experience of 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patents 
that should be possessed by every Inventor who would achieve success 
by his ingenuity, and will save the cost of ms any expensive experiments 
as well as much v: aluable time in realizing from your inventions, It 
contains no advertisements of any description, and is published inthe 
interests of the Patentee alone, and its only object is to give him such 
—— al information and advice as will enable him to intelligently 
1andile his patent successfully, economically and protitably. 

It gives a vast amonnt of valuable information along this line that can 
only be acquired by long. expensive xpenence in realizing from the 
monopoly afforded by a patent. Send for Descriptive Circular. 


MUNN & CO., Publishers, 361 Broadway, New York 


Scientific American 


Automobile and Outing Number 
ISSUE OF MARCH Ist 


32 Pages, Colored Cover, 35 Engravings, Price 10 cents 
The SCIENTIFIC AMERICAN can safely claim to be the oldest 
Automobile Paper in this country, having given great attention 
to the subject since i886. The present number is the work of 
experts and is authoritative. It is profuse ly illustrated. The 
great success of the Navy Number, the Army and Coast 
wetecce Number and the Development of the United States 
Navy s.nce the Spanish War, have all proved splendid selling 
issues, au. he present new number is equally attractive. 

AdONG THE SUBJECTS TREATED ARE 

Automobile Racing, Automobile Shows, Automobile 

Equipment, A-ttomobile Records, Steam Automobiles, 

Gasoline Automobiles, Electric Vehicles, Carbureters, 

Mufflers, Repairing Tires, Pleasure Launches, Pleas- 


ure House Boats, Bicycle Whirl. 
a & i CO. _Publichers, 86t | Greadway, New York 


By F. A. 152 Pages. 








MUNN & CO., in connection with the publication 

of the SCIENTIFIC AMERICAN, continue to examine 

improvements, and to act as Solicitors of Patents for 

Inventors. 

In this i.ne of business they have had over ffty 

years’ erpernence, and now have unequaled facilites for 

tne preparation of Patent Drawings. Specifications. and 

the prosecution of Applications for Patents in the United 

States, Canada, and Foreign Countries. Messrs. MUNN & Co. 

also attend to the preparation of Caveats. Copyrights for 

Books, Trade Marks, Reissues, Assignments. and Reports on In- 

fringements of Patents. All business intrusted to them is done 
with special care and promptnesa, on very reasonable terma. 

A pamphiet sent free of charge on application containing fall informa- 
tion aboat Patents and now’ to procure them : directions concerning Trade 
Marks. Copyrights, Des . Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected ( anes. Hints on the Sale of Patents, etc. 

We also send. free of charge, a Synopsis of Foreign Patent Laws showin: 
the cost and method of securing patents in all the principal countries o 


thew 
MUNN & CO., Solicitors of Patents,) 
361 Broadway, New York. 
BRANCH OFFICES —No, 5 F Street, Washington, D. C. 














